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1 INTRODUCTION  
This attachment presents the results and quality assurance/quality control (QA/QC) review of 
the sediment bioassay testing program conducted on surface sediments collected in the offshore 
areas adjacent to the NW Natural “Gasco” and Siltronic Corporation properties, which are 
located within the Portland Harbor Superfund Site.  Initial sediment testing using the midge 
(Chironomus dilutus) and amphipod (Hyalella azteca) sediment bioassays was completed in 
December 2010.  The retest bioassay testing with the midge was completed in May 2011.  Two 
phases of bioassay testing were conducted because the initial results of the midge bioassay were 
determined to be unsuitable for regulatory decision-making based on high variability within 
replicate test treatments and because the performance standards established for reference 
sediments were not met.  The initial amphipod bioassay results were determined to be suitable 
for use.  The midge retest bioassay was conducted on sediment collected from the same test 
locations as the initial bioassay.  Based on U.S. Environmental Protection Agency (EPA) 
direction, one of the reference locations was revised for the retest, in order to be consistent with 
Lower Willamette Group’s (LWG’s) historical reference locations.  
 
Initial and retest sediment bioassay testing was conducted on the following 20 sediment 
samples and four upriver reference samples as part the NW Natural Gasco Sediments Cleanup 
Action Data Gaps Project (Project): 
 
DGS-01 DGS-17 U2C-2a 
DGS-02 DGS-20 U3C-2b 
DGS-04 DGS-21 U4Q-1ab 
DGS-05 DGS-25 U4Q-2ab 
DGS-06 DGS-26 

 DGS-08 DGS-30 
 DGS-09 DGS-31 
 DGS-12 DGS-33 
 DGS-13 DGS-34 
 DGS-16 DGS-35 
 

a = Initial bioassay reference samples 
b = Retest bioassay reference samples (Locations U4Q-1 and U4Q-2 were retested)) 
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Surface sediment samples were collected at 20 locations using a Van Veen grab sampler.  
Collection locations were selected to fill data gaps associated with benthic risk and sediment 
chemistry.  These sediment samples were also tested for chemical and physical parameters.  
Chemical and physical testing was conducted by Analytical Resources, Inc. (ARI) of Tukwila, 
Washington, which is accredited under the National Environmental Laboratories Accreditation 
Program (NELAP).  Sediment physical and chemical results from the initial and retest sampling 
program are summarized in Tables 1-4a and 1-4b of the Data Gaps Investigation Report 
(Appendix A).  
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2 BIOASSAY TESTING 
The following two sediment toxicity tests were conducted on each of the 20 surface sediment 
samples and the reference sediment samples noted previously: 

• 28-day freshwater amphipod (Hyalella azteca) survival and growth bioassay 
• 10-day freshwater midge (Chironomus dilutus, formerly C. tentans) survival and growth 

bioassay 
 
The sediment bioassays were conducted by NAS of Newport, Oregon, in accordance with 
ASTM Method E 1706-00 (ASTM 2001), and EPA Method 100.2 (EPA 2000).  The NAS bioassay 
reports are included in this attachment.  
 
Two phases of bioassay testing were conducted as part of this bioassay testing program.  The 
initial sediment testing using the midge (Chironomus dilutus) and amphipod (Hyalella azteca) 
sediment bioassays was completed in December 2010.  The initial results for the midge 
bioassays were determined to be unsuitable for regulatory decision-making due to high 
variability within replicate test treatments and because the performance standard established 
for reference sediments was not met.  This information was presented and discussed with EPA 
at a meeting on April 8, 2011, and it was decided that a second sampling program would be 
initiated to retest for the midge bioassays.  The initial amphipod bioassay results were 
determined to be suitable for regulatory use. 
 
The retest bioassay testing with the midge (Chironomus dilutes) was completed in May 2011.  The 
variability within replicate treatments was reduced and the reference sediments met required 
performance standards and therefore, the data were determined to be appropriate for 
regulatory use.  
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3 BIOASSAY RESULTS 
The results of the amphipod and midge bioassays are presented in Table 1-7 of Appendix A.  
The table lists the sediment samples tested, reference sediment samples, and the test endpoint.  
The bioassay results are summarized as follows. 
 

3.1 28-Day Amphipod (Hyalella azteca) Survival Bioassay Results 
The mean survival in the test sediments ranged from 82.5 percent to 97.5 percent.  The mean 
survival in the negative control was 95.0 percent.  The mean survival in the site-specific 
reference sediments ranged from 87.5 percent to 93.8 percent.  
 

3.2 28-Day Amphipod (Hyalella azteca) Growth Bioassay Results 
The mean total biomass in the test sediment ranged from 1.3 milligrams (mg) to 1.9 mg.  The 
mean total biomass of the negative control was 1.9 mg.  The mean total biomass in the site-
specific reference sediments ranged from 1.4 mg to 1.5 mg.   
 

3.3 10-Day Midge (Chironumus dilutus) Survival Bioassay Results 
The mean survival in the test sediment ranged from 20.0 percent to 86.3 percent.  The mean 
survival in the negative control was 90.4 percent.  The mean survival in the site-specific 
reference sediments ranged from 78.8 percent to 80.0 percent.  
 

3.4 10-Day Midge (Chironumus dilutus) Growth Bioassay Results 
The mean total ash-free dry weight (AFDW) in the test sediment ranged from 0.6 mg to 7.0 mg.  
The mean total AFDW in the negative control was 7.1 mg.  The mean total AFDW in the site-
specific reference sediments ranged from 5.2 mg to 7.1 mg.  
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4 DATA QUALITY REVIEW 
A data quality review of the initial and retest sediment bioassay tests was conducted to ensure 
test results met appropriate QA/QC performance criteria established for these freshwater 
bioassay tests.  The freshwater sediment toxicity tests were conducted in accordance with 
available standard protocols (EPA 2000; ASTM 2001) by NAS.  The sediment toxicity test data 
quality review compared test results and conditions against QA/QC performance criteria 
provided in the Final Data Gaps Quality Assurance Project Plan (QAPP; Anchor QEA 2010) and 
the Sediment Evaluation Framework for the Pacific Northwest (SEF; USACE et al. 2009).  Test 
conditions for the bioassays are presented in the NAS bioassay laboratory reports (included in 
this attachment). 
 
The following criteria were evaluated as part of this data quality review: 

• Holding times; 
• Bioassay performance in negative control and reference sediments; 
• Bioassay performance in positive control tests; and 
• Bioassay test conditions. 

 

4.1 Amphipod, Hyalella Azteca, 28-day Survival and Growth Test (Phase I, 
2010) 

The test sediment samples and three reference samples were collected by Anchor QEA between 
October 12 and 14, 2010, and were submitted for toxicity testing to NAS on October 15, 2010.  
The negative control sediment, NAS#3338G, was collected on October 11, 2010, from an area 
adjacent to the Highway 101 bridge at Beaver Creek, approximately 8 miles south of Newport, 
Oregon.   
 
The amphipod bioassays were initiated on October 26, 2010, which was within the 56-day 
holding limit specified in the Final Data Gaps QAPP (Anchor QEA, 2010).  All test, reference, 
and control sediments were held in the dark at 4 degrees Celsius (oC) until used.   
 
The water quality observations of overlying water temperature and dissolved oxygen were 
within ranges specified in the protocol, except on Day 13, when the temperature of one beaker 
measured 21.9 °C, which was slightly below the 23 ± 1 °C requirement.  This minor deviation is 
unlikely to have affected the test results.  Ammonia-N in the overlying water ranged from <0.1 
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milligrams per liter (mg/L) to 1.7 mg/L for all Day 0 and Day 28 measurements.  Interstitial 
water concentrations for ammonia-N ranged from <0.5 to 21.2 mg/L. 
 
The reference toxicant test 96-h LC50 (Lethal Concentration 50 percent estimate) of 0.41 grams 
per liter (g/L) potassium chloride (KCl) was within the laboratory’s control chart warning limits 
(0.31 to 0.47 g/L) obtained by NAS. 
 
The amphipod test met the survival and weight acceptability criteria specified in the QAPP and 
SEF with 5.0 percent mean control mortality (≤20 percent required) and a control individual 
mean dry weight of 0.20 mg per amphipod.  The reference sediment samples also met the 
survival and weight acceptability criteria with mortality ranging from 6.3 percent to 12.5 
percent (≤30 percent required) and individual mean dry weight ranging from 0.15 to 0.17 mg 
per amphipod (≥0.15 mg/individual required). 
 
Final QA Determination.  The Hyalella azteca data met the established performance criteria for 
overlying water quality, negative and positive control performance, and reference sediment 
performance.   
 

4.2 Midge, Chironomus Tentans, 10-Day Survival and Growth Test (Phase II; 
2011) 

The test sediment samples and three reference samples were collected by Anchor QEA between 
April 19 and 21, 2011, and were submitted for toxicity testing to NAS on April 20 and 22, 2011.  
The negative control sediment, NAS#3655SG, was collected on April 26, 2011, from an area 
adjacent to the Highway 101 bridge at Beaver Creek, approximately 8 miles south of Newport, 
Oregon. 
 
The midge bioassay was initiated on May 6, 2011, which was within the 56-day holding limit 
specified in the Final Data Gaps QAPP (Anchor QEA, 2010).  All test, reference, and control 
sediments were held in the dark at 4oC until used.   
 
The water quality observations of overlying water temperature and dissolved oxygen (DO) 
were within ranges specified in the protocol.  Ammonia-N in the overlying water ranged from 
0.1 mg/L to 1.5 mg/L for all Day 0 and Day 10 measurements.  Interstitial water concentrations 
for ammonia-N ranged from 1.8 to 21.9 mg/L. 
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The reference toxicant test 96-h LC50 of 4.24 g/L KCl was within the laboratory’s control chart 
warning limits (2.96 to 7.78 g/L) obtained by NAS. 
 
The test met the survival and weight acceptability criteria specified in the QAPP and SEF, with 
9.6 percent mean control mortality (≤30 percent required) and a control individual mean ash-
free dry weight of 0.79 mg per amphipod (≥0.48 mg/individual required).  The reference 
sediment samples also met the survival and weight acceptability criteria, with mortality ranging 
from 20.0 percent to 21.3 percent (≤30 percent required) and individual mean ash-free dry 
weight ranging from 0.64 to 0.89 mg per amphipod (≥0.63 mg/individual required). 
 
Final QA Determination.  The Chironomus dilutes data met the criteria for overlying water 
quality, negative and positive control performance, and reference sediment performance.   
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5 SUMMARY OF BIOASSAY RESULTS 
As part of the Project, freshwater bioassays were conducted on 20 sediment samples and six 
reference samples.  The bioassay results are presented in Table 7-1 of Appendix A.  The 
bioassay testing program was completed in two phases because of QA issues identified in the 
midge bioassay results from the initial testing.  The midge bioassays were repeated during the 
retest program.  Based on a QA/QC review of the bioassay results, it has been determined that 
the initial amphipod bioassay results and the retest midge bioassay results meet required 
criteria and the results are appropriate for their intended uses.   
 
Interpretation of bioassay results and further evaluation of the bioassay data will be provided in 
the Engineering Evaluation/Cost Analysis report. 
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TEST IDENTIFICATION 
Test No.: 814-3 

TOXICITY TEST REPORT 

Title: Toxicity of freshwater sediments using a 10-day midge, Chironomus di/utus (formerly C. ten/ans), 
sediment bioassay as part of the NW Natural Gasco Sediments Cleanup Action Data Gaps Project (000029-
02). 
Protocol No.: NAS-XXX-CT4b, April 7, 1998. Revision I (I 0-28-03). Based on ASTM 200 I (Standard test 
methods for measuring the toxicity of sediment-associated contaminants with fresh water invertebrates, E 1706-
00), Am. Soc. Test. Mat., Phila., PA, and EPA Method 100.2 (Methods for measuring the toxicity and 
bioaccumulation of sediment-associated contaminants with freshwater invertebrates, EPA/600/R-99/064). 

STUDY MANAGEMENT 
Study Sponsor: Anchor QEA, LLC., 1423 Third Avenue, Suite 300, Seattle, WA 9810 I 
Sponsor's Study Monitor: Ms. Joy Dunay 
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365 
Test Location: Newport laboratory 
Laboratory's Study Personnel: G.J . lrissarri, B.S., Proj. Man./Study Dir.; L.K. Nemeth, B.A., M.B.A., QA 
Officer; R.S. Caldwell, PhD, Sr. Toxicologist; G.A. Buhler, B.S., Aq. Toxicologist; M.S. Redmond, M.S., Aq. 
Toxicologist; L.P. Sandoval, B.S., Tech.; Y. Nakahama, Tech. 
Study Schedule: 

Test Beginning: 5-6-11, I 000 hrs. 
Test Ending: 5-16-1 l, 1130 hrs. 

Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to 
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR 
97365. 
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices 
(GLP) as defined in the EP A/TSCA Good Laboratory Practice regulations revised August 17, 1989 ( 40 CFR 
Part 792). 
Statement ofQualitv Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the 
study was performed in accordance with the protocol and standard operating procedures. This report is an 
accurate reflection of the raw data. 

TEST MATERIAL 
Test Sediments: Freshwater test sediments collected NW Natural Gasco Sediments Cleanup Action Data Gaps 
Project (000029-02). Details are as follows: 

NAS Sample No. 36230 36240 36250 36260 
Description DOS-05SG- J 10418 DGS-08SG- I I 0418 DGS-09SG-l 10418 DGS-12SG-1 l0418 
Collection Date 4/18/11 4/18/11 4/1811 I 4/ 18/11 
Receipt Date 4/20/11 4/20/11 4/20/J I 4/20/11 

NAS Sample No. 36270 36280 3629G 36300 
Description DGS-13SG-I 10418 DGS-16SG-110418 DGS-17SG-J 10418 DGS-20SG-110419 
Collection Date 4/ 18/11 4118/11 4/18/J 1 4/19/11 
Receipt Date 4/20/I I 4/20/l I 4/20/J I 4/20/11 

NAS Sample No. 363IG 36320 3633G 3634G 
Description DGS-21SG-l 10419 DGS-25SG-1I0419 DGS-26SG- I I 0419 DGS-30SG- I I 0419 
Collection Date 4119/1 I 4/19/11 4/1911 I 4119/ 11 
Receipt Date 4/20/J I 4/20/11 4/20/11 4/20/11 
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NAS Sample No. 3635G 3636G 3637G 3638G 
Description DGS-31SG-l 10419 DGS-33SG-I I 0419 DGS-34SG-l 10419 DGS-35SG-110419 
Collection Date 4119111 4/19/11 4119111 4/19111 
Receipt Date 4120111 4/20/11 4/20/11 4/20/11 

NAS Sample No. 3639G 3640G 364JG 3642G 
Description DGS-0 I SG-110420 DGS-02SG- l l 0420 DGS-04SG- l 10420 DGS-06SG-110420 
Collection Date 4120111 4/20111 4/20111 4/20/11 
Receipt Date 4/22111 4/22111 4/22/11 4/22111 

NAS Sample No. 3643G 3644G 3645G 
Description U3C2SG-110421 U4QISG-110421 U4Q2SG-110421 
Collection Date 4/21/11 4/21/11 4/21/11 
Receipt Date 4/22/11 4/22/11 4/22111 

Control Sediment The negative control sediment (NAS#3655G) was collected on 4-26-11 from an area 
approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR. 
Treatments: Homogenized at test set up by mixing using stainless steel implements. 
Storage: All test and control sediments were stored at 4°C in the dark in sealed containers until used. 

TEST WATER 
Source: Dechlorinated municipal tap water. 
Date of Preparation: 5/2/11 
Water Quality: 

pH: 7.0 
conductivity: 122 µmhos/cm 
hardness: 34 mg/L as CaCOJ 
alkalinity: 30 mg/Las CaC03• 

total chlorine:< 0.02 mg/L 
Pretreatment: Dechlorinated and aerated 2!24 hr. 

TEST ORGANISMS 
Species: Chironomus dilutus (formerly C. tentans), midge. 
Size: 3rd instar, mean initial wt: 0.16±0.01 mg 
Source: NAS cultures, originally obtained from EPA, Duluth, MN. 
Acclimation: Holding conditions for the two weeks prior to testing averaged: Temperature, 21.0 ± l .0°C; 
dissolved oxygen, 8.4 ± 0.4 mg/L; pH, 7.0 ± 0.2; conductivity, 142 ± 5 µmhos/cm; hardness, 34 mg/Las 
CaC03; and alkalinity, 30 mg/Las CaC03• Photoperiod was 16:8, L:D. Half of the water in culture tanks was 
replaced twice weekly with dechlorinated municipal tap water during holding. Animals were fed Tetra Fin 
suspension and Selenastrum. 

TEST PROCEDURES AND CONDITIONS 
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually 
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this 
study. 

Test Chambers: 300 ml high-form glass beakers 
Test Volumes: 100 ml sediment layer; 175 ml test water. 
Replicates/Treatment: 8 
Organisms/Treatment: 80 
Water Volume Changes: 2 water volumes per day 
Aeration: None. 
Feeding: Animals were fed 1.5 ml of Tetra Fin suspension (1.5 ml contains 6 mg dry solids) per beaker daily. 
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Effects Criteria: I) survival after 10 days, and 2) average individual biomass (based on ash-free dry weight) 
after I 0 days. Death is defined as no visible movement or response to tactile stimulation. Missing organisms 
were considered to be dead. 
Water Oualitv and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness, 
alkalinity and ammonia-nitrogen were measured in the overlying water of one replicate test container per 
treatment on days 0 and I 0 of the test. Temperature and dissolved oxygen were measured daily in the 
overlying water of one replicate test container per treatment. Hardness and alkalinity were measured with 
titrimetric methods. Total ammonia and pH were measured in the pore water from the bulk sediment at test 
initiation. Interstitial water samples were obtained by centrifugation. Ammonia-N was measured using Hach 
reagents based on the salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric method; samples were not 
distilled prior to analysis. The photoperiod was 16:8, L:D. 

DATA ANALYSIS METHODS 
Survival and individual biomass were calculated for each replicate as follows: 

percent survival = I 00 x (number surviving/initial number tested) 
average individual ash-free dry wt.= (ash-free dry wt.)/number weighed, 

where: 
ash-free dry wt. = dry weight of organisms recovered on day I 0 - ashed dry weight, in mg 

Means and standard deviations for the biological endpoints described above, and for water quality data, were 
computed using Microsoft Excel 2000. 

PROTOCOL DEVIATIONS 
Beaker number 161 inadvertently received 15 animals at test initiation rather than the I 0 specified in the 
protocol. Mortality was assessed but the weight end point was not used. 

REFERENCE TOXICANT TEST 
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the 
performance of the test organisms used in the sediment toxicity test. The performance is evaluated by 
comparing the results of this test with historical results obtained at the laboratory. A summary of the reference 
toxicant test result is given below. The reference toxicant test raw data are found in Appendix III. 

Test No.: 999-2881 
Reference Toxicant and Source: Potassium Chloride (KCI), Fisher Lot #073280. 
Test Date: 5-6-11. 
Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q® deionized water. 
Result 96-hr LC50, 4.24 g/L. This result is within the laboratory's control chart warning limits (2.96 - 7.78 
g/L). 

TEST RESULTS 
Observations of water quality in the overlying water throughout the test are summarized in Table I. A detailed 
tabulation of the water quality results by sample and test day can be found in Appendix II. Interstitial ammonia 
and pH measurements are listed in Table 2. The means and standard deviations of percent mortality and 
growth (ash-free dry wt.) of midges exposed for 10 days to sediments are summarized in Table 3. Detailed data 
organized by sample and replicate, and summary statistics for these observations, are given in Appendix II. 

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol 
specified ranges. Ammonia-N in the overlying water ranged between 0.1 and 1.5 mg/L for all day 0 and day 10 
measurements. Interstitial bulk sediment values for ammonia-N ranged from 1.8 to 21.9 mg/L. 

The test met the survival and weight acceptability criteria specified in the test protocol with 9.6% mean control 
mortality (~30% required) and a control individual mean ash-free dry weight of 0.79 mg per larvae (0.48 mg 
required). The reference sediments resulted in mortalities of20.0-21.3%, within the standard of 30.0% set in 
the Sediment Evaluation Framework for the Pacific Northwest May 2009 (SEF). The mean ash-free dry 
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weights of the reference sediments all met the SEF requirement. (~80% of the negative control, i.e. ~0.63 mg, 
required) The reference toxicant (positive control) EC50 result was within the laboratory's control chart limits 
(4.24 g/L; control chart mean± 2 S.D. = 5.37 ± 2.41). It is concluded, therefore, that the test has developed 
fully acceptable data for use in making management decisions. 

STUDY APPROVAL 
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Table I. Summary of water quality conditions during tests of the midge, Chironomus dilutus, exposed to 
freshwater sediments. 

Water Quality Parameter 

Temperature (°C) 
Dissolved oxygen (mg/L) 
Conductivity (µmhos/cm) 
pH 
Hardness (mg/Las CaC03) 

Alkalinity (mg/L as CaC03) 

Total ammonia (mg/L) 

Mean± S.D. 

22.7 ± 0.3 
6.1±0.6 
143 ± 5 

6.4 ± 0.1 
41±5 
31±3 

0.4 ± 0.3 

Minimum Maximum 

22.2 23.6 
4.5 7.3 
133 158 
6.1 6.8 
34 51 
30 40 
0.1 1.5 

Table 2. Interstitial ammonia-N and pH in test sediments porewater prior to 
test initiation. 

NAS Sample pH Ammonia (mg/L) 
Sample No. Description 

3655G Control 6.6 2.7 
3623G DGS-05SG-l 10418 6.1 2.2 
36240 DGS-OBSG-110418 6.5 3.5 
3625G DGS-09SG- l l 0418 6.7 6.4 
3626G DGS-12SG-l 10418 6.5 2.7 
3627G DOS-13SG-l 10418 6.7 4.7 
3628G DGS-l 6SG-l l 0418 6.5 2.3 
3629G DOS-17SG-l 104 l 8 6.6 2.1 
36300 DGS-20SG- l 104 l 9 7.0 1.8 
36310 DGS-21 SG-110419 6.7 8.3 
3632G DGS-25SG-l 104 l 9 6.7 2.3 
3633G DGS-26SG-110419 6.6 7.8 
36340 DGS-30SG-l 10419 6.5 2.9 
36350 DGS-3 lSG-110419 6.6 8.0 
3636G DGS-33SG-l l04 l 9 6.6 3.2 
36370 DGS-34SG-l 104 l 9 6.6 11.3 
36380 DGS-35S0-110419 6.7 12.3 
3639G DGS-0 I SG-110420 6.7 4.8 
36400 DGS-02SG-1 l 0420 6.8 6.9 
3641G DGS-04SG-110420 6.7 21.9 
36420 DGS-06SG- I 10420 6.7 9.6 
3643G U3C2SG-110421 6.6 5.0 
3644G U4QlSG-110421 6.8 2.8 
3645G U4Q2SG-l I 0421 6.8 3.7 
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Table 3. Mortality and growth results of Chironomus dilutus I 0-day sediment toxicity test 

NAS Sample Description Percent mortality Average ash-free dry 
Sample (Mean± SD) wt/midge (mg)• 

No. (Mean± SD) 

3655G Control 9.6± 5.5 0.79 ± 0.10 
36230 DOS-05SG-1I0418 53.8 ± 32.0 0.75 ± 0.29 
36240 DOS-08SG-l 10418 35.0 ± 29.8 0.76 ± 0.14 
36250 DOS-09SO-l 10418 23.8 ± 31.1 0.76 ± 0.48 
36260 DOS-12S0-110418 25.0 ± 22.7 0.89 ± 0.16 
36270 DOS-13S0-110418 57.5 ±25.5 0.57 ± 0.12 
3628G DOS-16SG-l 10418 25.0 ± 26.2 0.78 ± 0.12 
36290 DOS- I 7SG- I 10418 26.3 ±26.7 0.85 ± 0.21 
36300 DGS-20SG-110419 13.8±20.0 0.77± 0.09 
36310 DOS-21SO-II0419 41.3 ± 27.0 0.70± 0.34 
3632G DGS-25S0-1I0419 45.0 ± 26.7 0.83±0.19 
3633G DGS-26SG-1l0419 57.5 ± 23.l 0.37 ± 0.13 
3634G DOS-30S0-110419 27.5 ± 18.3 0.76 ± 0.20 
3635G DGS-31 S0-110419 43.8 ± 2 l.3 0.64± 0.20 
36360 DOS-33SG-l 10419 38.8 ± 19.6 0.79 ± 0.23 
36370 DOS-34SO- l I 0419 73.8 ± 16.0 0.34 ±0.38 
36380 DOS-35SG-110419 70.0± 23.9 0.26± 0.23 
3639G DGS-OlS0-110420 22.5 ± 17.5 0.91±0.17 
36400 DGS-02SG- l 10420 16.3 ± 19.2 0.74± 0.10 
3641G DGS-04SG- l 10420 80.0± 14.1 0.26 ± 0.17 
3642G DGS-06SG-l 10420 18.8 ± 18.1 0.75±0.13 
3643G U3C2SG-I 10421 20.0 ± 15.1 0.64 ± 0.07 
3644G U4Q1SG-110421 20.0 ± 18.5 0.89 ± 0.08 
36450 U4Q2SG- l l 0421 21.3 ± 14.6 0.89 ± 0.15 

•Pupae were not included in the sample to estimate ash-free dry weight (as per 
EPA/600/R-99/064, p. 59, section 12.3.8.2) 

Test Number 814-3 Page 6 of6 
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April 7, 1998 

TEST PROTOCOL 

PROTOCOL NO. NAS-XXX-CT4b 
Revision I (10-28-03) 

FRESHWATER MIDGE, CHIRONOMUS TENTANS, 
10-DAY SED™ENT TOXICITY TEST 

1. INTRODUCTION 

1.1 Pwpose of Study: The purpose of this study is to characterize the toxicity of freshwater sediments based on 
midge survival and growth using the midge, Chironomus tentans. 

1.2 Referenced Method: This protocol is based on EPA Method 100.2 (EPA/600/R-99/064) and ASTM 
Method E 1706-00 (ASTM 2001). 

1.3 Summarv of Method: A summary of test conditions for the midge 10-day sediment toxicity test is tabulated 
below. The IO-day sediment toxicity test with Chironomus tentans is conducted at 23°C with a 16L:8D 
photoperiod at an illuminance of about) 00-1000 lux. Test chambers are 300-mL high-form lipless beakers 
containing l 00 mL of sediment and 175 mL of overlying water. Ten second to third-instar midges are used in 
each replicate (all organisms must be third instar or younger and at least 50% of the larvae must be third instar). 
The number of replicates/treatment depends on the objective of the test. Eight replicates are recommended for 
routine testing. Midges in each test chamber are fed 1.5 mL of a 4 g/L fish food flakes suspension daily. Each 
chamber receives two volume additions per day of overlying water. Overlying water can be culture water, well 
water, surface water, site water, or reconstituted water. Test endpoints include survival and/or growth. 

2. STUDY MANAGEMENT 

2.1 Sponsor's Name and Address: 

2.2 Sponsor's Study Monitor: 

2.3 Name of Testing Laboratorv: 
Northwestern Aquatic Sciences 
3814 Yaquina Bay Road, P.O. Box 1437 
Newport, OR 97365. 

2.4 Test Location: 

2.5 Laboratory's Personnel to be Assigned to the Study: 
Study Director: 

Quality Assurance Unit: ------------
Aquatic Toxicologist: ____________ _ 
Aquatic Toxicologist: ____________ _ 

2.6 Proposed Testing Schedule: Tests are to begin within 14 days of sample collection. Eight week holding 
times may apply in some circumstances. Reference toxicant test to be run concurrently. 

2.7 Good Laboratorv Practices: The test is conducted following the principles of Good Laboratory Practices 
(GLP) as defined in the EP A/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR 
Part 792). 
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The test materials are freshwater sediments. The control, reference, and test sediments are placed in solvent 
cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are stored at 4 °C in the 
dark. The original sealed containers may be stored for up to 14 days prior to testing. Eight week holding times 
may apply in some circumstances. If jars are not full when received or if sediment is removed for testing, 
headspaces should be filled with nitrogen to retard deterioration. A negative control sediment is collected from 
a clean site. In addition, a reference sediment, a clean sediment with physical characteristics similar to the test 
sediments, may be employed as a comparison station. 

4. TEST WATER 

Test water (overlying water) at NAS is normally C. tentans culture water, which is moderately hard synthetic water 
at a hardness of 80-100 mg/Las CaC03 and alkalinity of 60-70 mg/L as CaC03• Dilution water is prepared from 
Milli-Q reagent grade water and reagent grade chemicals. Test water may also be well water, surface water or site 
water depending on the study design. 

5. TEST ORGANISMS 

5.1 Species: midge, Chironomus tentans. 

5 .2 Source: Cultured at NAS (Originally obtained from U.S. EPA Environmental Research Lab, Duluth, 
MN) or purchased from a reputable commercial supplier. 

5.3 Age: Third instar or younger larvae (at least 50% of the larvae must be in the third instar at the start of the 
test). Third instar is normally 9 to 11 days after hatching; head capsule widths range from 0.33 to 0.45 mm; or 
length ranges from 4-6 mm; or dry weight ranges 0.08 to 0.23 mg/individual. 

5.4 Acclimation and Pretest Observation: Cultures are maintained at 23 ± 1°C under a 16:8 L:D photoperiod. The 
culture water is moderately hard synthetic water. Midge are fed finely ground Tetrafin flakes in suspension (I 0 g 
Tetrafin in 100 mL Milli-Q water). Mortality during the 48-hr prior to testing should not be excessive. 

6. DESCRIPTION OF TEST SYSTEM 

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL high-form 
lipless glass beakers (Pyrex® 1040 or equivalent). Test chambers are maintained at constant temperature by 
partial immersion in a temperature-controlled water bath or by placement in a temperature-controlled room. 
Aeration is not empolyed unless dissolved oxygen drops below 2.5 mg/L. The test is conducted under an 
illuminance of 100 to 1000 lux with a l 6L:8D photoperiod. 

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in 
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed with 
detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh, 
dilute ( 10%, V: V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized 
water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three 
times with deionized water. Test systems and chambers are rinsed again with dilution water just before use. 

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES 

7 .1 Experimental Design: The test involves exposure of midge larvae to test, control, and reference sediments. 
The sediments are placed on the bottom of the test containers and are overlain with test water. The test exposure is 
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for 10 days. The renewal of overlying water consists of two volume additions per day, either continuous or 
intermittent. Each treatment consists of eight replicate test containers, each containing I 0 organisms. Test chamber 
positions are completely randomized. Test organisms are randomly distributed to the test chambers. Blind testing 
is normally used. 

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day before addition 
of test organisms. Sediment ( 100 ml) is placed into each of eight replicate beakers. After addition of the sediment, 
17 5 ml of test water is gently added to each beaker in a manner to prevent resuspension. The overlying water is 
replaced twice daily. The test begins when midges are introduced to the test chambers. Initial water quality 
measurements are taken prior to the addition of test organisms. 

7.3 Effect Criterion: The acute effect criterion used in the midge bioassay is mortality, defined as the lack of 
movement of body or appendages on response to tactile stimulation. The optional chronic effect criterion is growth 
which is determined by using dry weight measurements. 

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls below 2.5 mg/L. The test temperature 
employed is 23 °C (range of± 1°C). A 16:8, L:D photoperiod is used. Illumination is supplied by daylight 
fluorescent lamps at 100-1000 lux. The overlying water is replaced twice daily. 

7 .5 Beginning the Test: The test is begun by adding the organisms to the equilibrated test containers as previously 
described. Three extra replicates of midge larvae should be counted out and randomly selected for drying to 
determine initial average weight and instar data. 

7.6 Feeding: Midge larvae are fed 1.5 mL daily per test chamber (1.5 mL contains 6.0 mg of dry solids). A feeding 
may be skipped if there is a build up of excess food. However, all beakers must be treated similarly. 

7.7 Test Duration, Type and Frequency of Observations, and Methods: The duration of the acute toxicity test is 10 
days. The type and frequency of observations to be made are summarized as follows: 

Type Of Observation Times Of Observation 
Biolo!!ical Data 
Survival, growth Day 10 

Phvsical And Chemical Data 
Hardness, alkalinity, ammonia-N, Beginning and end of test in overlying water of one replicate 
conductivity, pH, dissolved oxygen, and beaker from each treatment 
temperature 
Dissolved oxygen, temperature Daily in overlying water of one replicate beaker from each 

treatment. 

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according to the manufacturers 
recommendations. The pH is measured using a pH probe and a properly calibrated meter with scale divisions of 0 .1 
pH units. Temperature is measured with a calibrated mercury thermometer or telethermometer. Conductivity is 
measured with a conductivity meter. Hardness and alkalinity are measured using titrometric methods. 
Ammonia-nitrogen is measured using the salicylate colerimetric method (Clin. Chim. Acta 14:403, 1996). 

7 .8 Growth Measurement: Growth is measured as ash-free dry weight (AFDW) of animals in a test replicate at the 
end of the test on day 10. Pooled animals from each test replicate are rinsed with deionized water, gently blotted 
and placed into tared aluminum weigh pans. The pans are dried at 60-90°C to constant weight. The dried 
organisms are placed into a dessicator and weighed as soon as possible to the nearest 0.01 mg (desirable to use 
0.001 mg). The total weight of the dried midge in each pan is divided by the number of midge weighed to obtain an 
average dry weight per midge. The dried larvae in the pan are then ashed at 550°C for two hours. The pan with the 
ashed larvae is then reweighed and the tissue mass of the larvae is determined as the difference between the weight 
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of the dried larvae plus pan and the weight of the ashed larvae plus pan. Pupae or adult organisms are not included 
in the sample to estimate AFDW. 

8. CRITERIA OF TEST ACCEPTANCE: 

The test results are acceptable if the minimum survival of organisms in the control treatment at the end of the test is 
at least 70% and the average ash-free dry weight of C. tentans in the surviving controls is at least 0.48 mg. 

9. DATAANALYSIS 

The endpoints of the toxicity test are survival and growth. Survival is obtained as a direct count of living 
organisms in each test container at the end of the test. Average midge ash-free dry weight, also measured at the 
end of the test, may be used to compare growth between treatment sediments and the control or reference 
sediment. Ordinarily the following data analysis is performed. Due to special requirements, alternative methods 
may be used. The means and standard deviations are calculated for each treatment level. Identification of toxic 
sediments is established by statistical comparison of test endpoints between test and control or reference 
sediments. Between treatment comparisons may be made using a Student's t-test or Wilcoxon's Two-Sample 
test, where each treatment is compared to the control or the reference sediment. An arcsine-square root 
transformation of proportional data, and tests for normality and heterogeneity of variances, are performed prior 
to statistical comparisons. 

10. REPORTING 

The final report of the test results must include all of the following standard information at a minimum: name and 
identification of the test; the investigator and laboratory; date and time of test beginning and end; information on the 
test material; information on the source and quality of the overlying/test water; detailed information about the test 
organisms including acclimation conditions; a description of the experimental design and test chambers and other 
test conditions including feeding, if any, and water quality; definition of the effect criteria and other observations; 
responses, if any, in the control treatment; tabulation and statistical analysis of measured responses and a summary 
table of endpoints; a description of the statistical methods used; any unusual information about the test or deviations 
from procedures; reference toxicant testing information. 

11. STUDY DESIGN ALTERATION 

Amendments made to the protocol must be approved by the sponsor and study director and should include a 
description of the change, the reason for the change, the date the change took effect and the dated signatures of the 
study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw data. 
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The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical toxicant to 
evaluate the performance oftest orgarusrns used in the study. Reference toxicant tests are 96-hour, water only 
exposures, not I 0-day sediment exposures. The reference toxicant test is run concurrently. Performance is 
evaluated by comparing the results of the reference toxicant test with historical results (e.g., control charts) obtained 
at the laboratory. 

13. REFERENCED GUIDELINES 

ASTM. 2001. Standard Test Methods for Measuring the Toxicity of Sediment-associated Contaminants with Fresh 
water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Test. Mat., Philadelphia, PA. 

U.S. EPA. 2000. Section 12, Test Method 100.2, Chironomus tentans 10-d Survival and Gowth Test for 
Sediments, pp. 55-62. In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates (Second Edition). EPA/600/R-99/064. 

Weber, C.I. (Ed.) 1993. Methods for Measuring the Acute Toxicity ofEffiuents and Receiving Waters to 
Freshwater and Marine Orgarusrns (Fourth Edition). EP A/600/4-90/027F. 

14. APPROVALS 

Name Date 

~~~~~~~~~~~~~~~~ 

for Northwestern Aquatic Sciences 
Name Date 
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Appendix A 
Test Conditions Summary 

1. Test type whole sediment toxicity test with renewal of overlying water 
2. Test duration 10 days 
3. Temperature 23 ± 1°C 
4. Light quality daylight flourescent light 
5. Illuminance 100-1000 lux 
6. Photoperiod 16L:8D 
7. Test chamber size 300-mL high-form lipless beakers (Pyrex® 1040 or equivalent) 
8. Sediment volume lOOmL 
9. Overlying water volume 175 mL 
10. Renewal overlying water 2 volume additions/day (continuous or intermittent) 
11. Age of test organisms 2nd to 3rd instar or younger larvae (~ 50% of organisms must be 3rd instar) 
12. Organisms per test chamber IO 
13. Replicates per treatment 8 recommended for routine (depends on desiim) 
14. Organisms per treatment 80 
15. Feeding regime Fish food flakes, fed 1.5 mL chamber (1.5 mL contains 6.0 mg of dry solids) 

daily on days 0 - 9. 
16. Aeration None, unless DO falls below 2.5 mg/L. 
17. Overlvine (test) water Culture water, well water, surface water, site water or reconstituted water 
18. Water quality Hardness, alkalinity, conductivity, pH, ammonia-N beginning and end; 

temperature and DO daily 
19. Endpoints Survival and growth (dry weight) 
20. Test acceptability criteria Minimum control survival of 70%; mean weight of surviving control 

organisms 0.48 mg AFDW 
21. Sample holding < 14 days at 4 °C in the dark Longer under certain conditions 
22. Sample volume required IL (800 mL per sediment) 
23. Reference toxicant Concurrent testing required 
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RAW DATA DIVIDER PAGE 
Test No. 814-3 

TEST DESCRIPTION, MONITORING, AND RESULTS 
BENCHSHEETS 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO ..... NAS,,XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST ·(;,vc.~ vA'7 

"~~' ..j/'7 ; ..... 
'+"' iv<' ,,Ir 

Test No. 814-3 Client Anchor QEA Investigator -------
STUDY MANAGEMENT 

S-IP-tl lOOO Test Ending: 'S-L~ - I\ II ~o 
-----'--=-----'-==""-"--~--- ---~-~=----'-.:....-----'""""-""------~ 

TEST MATERIAL 
General description (see sample logbook/chain-of-custody for details): 

NAS Sample No.: 3655G 3623G 3624G 3625G 
Description: Control DGS-05SG-11041 a DGS-OSSG-110418 DGS-09SG-110418 
Collection Date: 4/26/11 4118111 4/18111 4/18111 
Receipt Date: 4/26/11 4120111 4/20/11 4/20111 

NAS Sample No.: 3626G 3627G 3628G 3629G 
Description: DGS-12SG-110418 DGS-13SG-110418 DGS-16SG-110418 DGS-HSG-110418 
Collection Date: 4/18/11 4118111 4/18/11 4/18111 
Receipt Date: 4/20/11 4/20111 4/20/11 4/20111 

NAS Sample No.: 3630G 3631G 3632G 3633G 
Description: DGS-20SG-110419 DGS-21SG-110419 DGS-25SG-110419 DGS-26SG-110419 
Collection Date: 4/19/11 4119111 4/19/11 4/19111 
Receipt Date: 4120/11 4120/11 4/20/11 4/20111 

NAS Sample No.: 3634G 3635G 3636G 3637G 
Description: DGS-30SG-110419 DGS-31 SG-110419 DGS-33SG-110419 DGS-34SG-110419 
Collection Date: 4119/11 4119/11 4/19/11 4/19111 
Receipt Date: 4/20/11 4/20111 4/20/11 4/20111 

NAS Sample No.: 3638G 3639G 3640G 3641G 
Description: DGS-35SG-110419 DGS-01SG-110420 DGS-02SG-110420 DGS-04SG-110420 
Collection Date: 4/19/11 4/20111 4/20/11 4/20/11 
Receipt Date: 4/20/11 4/22111 4/22/11 4/22/11 

Error codes: 1) correction of handwriting error 
2) written in wrong location; entry deleted 
3) wrong dale deleted, replaced with comecl date 
4) error found in measurement; measurement repealed Page 1 of ....,~ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 

Test No. 814-3 Client 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

_________ An_c_h_o_r Q_EA ____________ Investigator 

3642G 
DGS-06SG-110420 

4/20/11 
4/22/11 

TEST MATERIAL CONTINUATION SHEET 

3643G 
U3C2SG-110421 

4/21/11 
4/22/11 

Page~ of __fl_ 

3644G 
U4Q1SG-110421 

4/21/11 
4/22/11 

3645G 
U4Q2SG-110421 

4/21/11 
4/22/11 
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CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator 
~~~~~~~~~~....;.......~~~~~~~~ ~~~-

SEDIMENT DESCRIPTIONS-SUPPLEMENTAL NOTES 

Sample 
No. Description 

3655G f"1>-J£ P.L~~t,I LA Oh 
3623G nn~w~l ,_J ci 1+ .So~- 0/4 u-/- ,.J ~ l.:-. , c4a... l.o.L. /,,. ~ ,L, C::c..r "'"" .,,J.,-, b...vk. 

3624G EY!J11111 C: /:i Adv HA 11 hf IN r:-f L f',() !1t P flft 0 Mv rit!:!; .C~ 
3625G hvrtCuh Q.~.hr4\J ))....l)d · r.h/t'rii-.l'l vn u( 
3626G r1~ h~~k -~-..({,, tAJv;o} c:~ ,,/...,t A .. L..':\ ~ ~ r_. \ sl1'"i....t h"i Jo<A.,.b,., cu:lor 
3627G J>Ptl!.\L ~!:I.Ail ~Lil>• M.Uh • P€.1Rt:>t evl'I\.. l'lnosa.. 
3628G ·r:>rri1.1/r.. ra Ju•Ci. MU[ 
3629G ~~rk fl'""\/ vh Urld V J: ('.nrl rn · ..,., " • I r1 Ir .. ) i"h I 1. I 

3630G ~~ II&.-! &t .,-4._, ..!. - ,/ clr1..'k.f t,..,,, ~ r_,_,,.,. J, ....... A /dr 
3631G ,:=,~_ ,/n.nJ ' JUL- ..MV~ • sk.,wf 1-.'1 Wco£...\r l;i ..;...., c..:; ,_, c:,,-
3632G ~r1J1..1 l'1 · \n JtA I/ J1 "'' ;/ 1u1· L n1n1~ ld!o11·i 11/is-ferid //IN/. ,,.,:\ 
3633G r ,~,,.Ir drt".\.J t" l"'\U( lrJ.i l ~i....r • , • .;iur1i.....'(}fl\.-.. C'Y:h;/' (.i,.. 1 V-rJh().'.ryq)(' 

3634G 1. 'fii d1 ,t;·yJJ ,_ (I' l'Xi vW G 'J lllfi i... "rl.e (fi.t1nJ D la." r i'"V/t le r(ji ! . n'C (( 
3635G r1 H e,_I 'I~ Mvvl I S~v..c., k~ .. .Lo~~ oJ.cr 

. . 

3636G bM.K. ~ A~w)l M"b.bl4 s~ rr.~'1~.c:1iu. n~-~ "''pi ~ SM.~i.-'-. ,, . A~ l-• /:!·f tr-1> 

3637G "'~-4 , ./,.,~-- -.. .. J;~~.,,, ~r~L-· .1 
, . ' 

3638G 'G·r-.i' ~ '_ hrnr 11 h D~ ~nd · Pto.'tr'O'lt::NJw.. ndnr 
3639G Y'JBrV: .brt'J'"'"' +,1 }'\n AA 111/. Eu i1 t. ·f-1111!.} J' n;.. ,,( LJ (tU\ f /l!Vlle r1 '1. g 

3640G fo-1t11~ ,efnt..., lA .. ..,cL 
, 

I 

3641G f?.1.- •• "'-~:...- ··~ ~-J·11. •• ~1 .. r§ 
3642G ""'-'-" ~A-'l#"Mul>gl{ ~N,I bf 
3643G jr-Jtnc..i '""'- n.~v \~d\~'mvC1 . .SO~ t1lf'Yd. rAinr 
3644G ')~y't)W~ fr}.. Vt;'~ f.. /,'.,.\_11 ""' (.An< ,-
3645G ~'7~k 4~ el ;,-e~ fc... ... J."" tif.,,,..' 

I 
, . 
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CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator 
--~~~~~~~~~~~~~~~~~~~~-

TEST WATER 
Source: Dechlorinated municipal tap water 
Date of Collection: 5 -2. - ti 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

pH -=! .o 
Cond (umhos/cm2) '2 2-

_....a...;;;;;..;....~~~~~~~~~~~~~~~~~~~~~--

Hardness (mg/L 3'1 
......_--~----------------------~~~ Alkalinity (mg/L) ?O 
~----"-----------~------~--------Tot a I Chlorine (mg/L) ...(.C ,02-. 

Treatments: Dechlorinated, aerated 

TEST ORGANISMS 
Species: ___ C_h_ifi_on_o_m_u_s_d1_·1u_tu_s __________ A .... ge: 3rd instar 
Source: NAS cultures Date received: l'J/A 

Acclimation Data: 
Temp. DO Cond. Hardness Alkalinity Feeding Water 

Date (deg.C) pH (mg/L) um hos/cm (mg/L) (mg/L) changes 
4-1..5-tl 2..(1,cl t,~ 'l;', l\ le.I 0 - - Animals fed Tetra Fin I.of E!;!;. 

-2... '1-il 2 0 ,?;. 1µ5J ~. 3- l'-1-0 ~'I ~ and Se/enastrum 
. -

'-f -7..cJ -II 2.C. (.;i 1.f ~.~ lc./Z.. - - Details recorded on 4e? 
S-- 2.- i i t..2, ~ 1,0 ~.5' /5?, - - Chironomid culture -
$'-'1-ii 1r:1. <.'( 0.cl ~S' i~ '?>'/ '3>0 data sheets -
5-6 -u 2-Z.., 'Z... 7,0 ~.z... l '?Ft ·- - 4E~ 

Mean Z..i. 0 -::/ .o ~ . .., 11.f 1- 'bo.l ~ 

S.D. l. O o.i.. o.'I 5 - -
(N) iJ & l. /_.. 2. 'Z-

Photoperiod during acclimation: 16:8, L:D 

TEST PROCEDURES AND CONDITIONS 
Test chambers: 300 ml glass beakers 
Test volumes: 100 ml of test sediment; 275 ml total volume 
Replicates/treatment: (8) ~ Organisms/treatment: (80) __ <15_0_~(_1c~'/_f_~_-~P..,..) _____ _ 
Test water changes: Twice daily 
Aeration: only if DO falls below 2.5 mg/L 
Feeding: everyday beginning with day zero 
Test temperature (°C): 23 ± 1 

Control Sediment: 

Beaker placement: Total randomization 
Photoperiod: 16:8, L:D 

Source: From an area approximately one mile east of the Hwy. 101 bridge at Beaver Creek, 
approx. 8 miles south of Newport, OR. 

Date collected: 4/26/11 
Sieved through o. s -mm screen 

Storage: darkness at 4°C, in sealed containers NAS# 3655G 

MISCELLANEOUS NOTES 
Light intensity: 

Date 

s--cr-n 
Location 

~~ll.a. 1t ''° 
Light Intensity (ft-candles*) 

~2.. 
•r '72-. ?14> 
l I ti °?) '?> tf 
,, J lo~ "3' 5 

'*To convert ft-candles to lux multipy by 10.76 
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CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client 
~--------------------

Investigator ---Anchor QEA 

Test conducted in (circle one):~ room 2 trailer water bath other: _____ _ 

Rd ·r hrt an om1za ion c a ToP ~\tCL..f' 

'=> f~2-

6" 1q1 

--f tClo 

~ - ''iSCJ -
'2.. \'?S~ 

l )~-:::} 

Randomization chart: 

Randomization chart: 
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CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client AnchorQEA 

D 0 ('Siio/ } 
I 

DAILY RECORD SHEET 
ay __ "~)\./Vr' 

Beaker Temp.* oo· Cond: pH* Hardness* Alkalinity* NH3* 
No. {deg.C) (ppm) (um hos/cm) (mg/L) (mg/L (ppm Comments 
1 2-:S,L. b·l l~r.f "'·' ~4 ~n 
4 z;.L t..,o , "I Lf 

"· L.. 
u ·~ ":> (') Each beaker fed 1.5 ml 

6 2.:~. l. S,I./ l54S' i,.?... c.r) .;- 0 Tetra Fin suspension 
10 'Z.'J. ''L ':1.l 131- In .$" 4 ~> :o Initials: ff!.:> 
21 'Z..'2. . 1- =t.o ''W. '1.'-/ 4) ~() 

25 21.c... ~.1 I "?J"'iS to,'( Cl"\ 30 
26 1:2. .• c./ 1-.o f '; .:;" ~,.s:- 41 ~o 
51 ?? .• 4 bFl N '?, b·S' ...,. lf ..> lf v 
72 12 .9 4."! J~'J {t.S ' 3 ~o 
74 2:2.:f ~.1- 1&15 ~ .t.. 'Jl ?I) 

102 '2~.o ~.1- 1'2.~ ~ .'1 ~ 0 
108 2~.I ,,9 14\ t...s ll ) ~o 
109 2.'2 .«i ";J. I lcf if b.C.. q J 4U 
123 '2."2 .s b .~ l'lt5 l...S 4"~ ~o 
127 '22. • "" 1 . t l ~°I 4 .<., 43 70 
138 '2 '2. .ct ~. ·~ l~Cf 1-.+ LI ~ ~ () 

142 2-Z .~ Ga~ ,.,.,~ t..'i (J ~ -:.> () 

155 2.'J. .'5 b~ '~.,, L...C:: ~l( ~' > 0 
169 1.l..5 1.0 1,,5 '.c.. ~Lf ~ 0 
181 22..~ 1.l l'l 1 ~.~ (..{~ zo 
182 1."Z..5" ':'11 J~"Jr "'·(,. ~, "-1 ?..O 
184 ;z.?,.JJ ~.lo (15-::J. b (. L 5 lf'CI 

191 22.,"jf "'.~ •~4 '"·~ 
-11s, l./O 

192 21. 0 l.:..ar. 13<1 l. ~ '3lf ~o 

Water changed in all 
beakers. 

Time: nL. 2..0 
Initials: ~1 

Water changed in all 
beakers. 

Time: { -f- ~ D 

Initials: v_..-

*Water quality measurements to be taken. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client _______ A_n_ch_o_r_Q;_E_A ________ Investigator __ _ 

Day _1 _( .SI r I I() t/f> 
DAILY RECORD SHEET 

Beaker Temp.• DO* Cond. pH Hardness Alkalinity NH3 
No. (deo.C) (ppm) (um hos/cm) (mg/L) (mg/L (ppm Comments 
1 z,~ .... 5' ~ .... G, 
4 ·i ,,_ 5' +-..,,,.,. Each beaker fed 1.5 ml 
6 i..3. ~ >-i Tetra Fin suspension 
10 u-; . 7 ~~ Initials: ls'r> 
21 l -Z.. .... ~ ~v 
25 2'1..-°I ':J,,"7-
26 ·i-i.-1f A--~ 
51 -t,i.. :i ':f,,-V 
72 'Z.-; • I (_,,~ 

74 1.-7... ... f ""J. /' ' 
102 7 t.-PI ~~ 

108 "V), 0 +.-1_ 
109 ..., ..... ~. 'O :1- 2...-
123 i. i,...;-... ".:/-) 
127 "].... i. ... •t '4-:l-
138 1...1,,- I IA,'? 
142 "~~..-2! -:J.-0 
155 '1.? ..... j -:r .... ?,..... 
169 ,, :1.,t!. =>---I 
181 '1~1....-" ';J..,f} 
182 7j" '?, i &,,_, 
164 z. 'Z...-1 +..o 
191 -i.,";... 0 :P.-1 
192 'z.. . ., -1-j,,_ f 

Water changed in all 
beakers. 

Time: o S (""() 
Initials: I'~ 

Water changed in all 
beakers. 

Time: ,-.,,~ \ 
Initials: /Pr -

*Water quality measurements to be taken. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA 

DAILY RECORD SHEET 
Day_2_( S' I "t I U) ~;) i 

Beaker Temp.* DO* Cond. pH Hardness Alkalinity NH3 
No. (deg.C) (oom) (umhos/cm} (mg/L) (mQ/L (ppm Comments 
1 2'.~ /,, ,, 
4 2~.I IA' Each beaker fed 1.5 ml 
6 2. ~.2. l-...~ Tetra Fin suspension 
10 2'2,G '·~ Initials: L..\l 

21 2.2.~ (o ,c:) 
25 z.~.S' ~."l 
26 z2.4/ ,,9 
51 ·21." -:i.o 
72 '2.Z, "l ~ . ., 
74 2.,Z,(p s~ 

102 l'l " lo.Ci 
108 21.1:'!1 '=> ,2-
109 l"Z..f- ;. 0 

123 2'2..S' In.~ 
127 2'2..,c., 'i.~ 

138 2.2. :'z) to .~ 
142 2t.5 6:> .'71 
155 2Z,:5 t.. .'I 
169 u.S" b,9 
181 't 'Z. ,"i' f,..C., 
182 '21. ~ &, -:f-
184 2.2..·'I <Q.~ 
191 '2'2.. lo <.. .c;s 
192 2.1.10\ , .. ~ 

Water changed in all 
beakers. 

Time: oS'Sl> 
Initials: l.....\L 

Water chanoed in all 
beakers. 

Time: , ":105" 
Initials: Yr" 

*Water quality measurements to be taken. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator 
~~~~~~~~~...;.._~~~~~~~~- -~~ 

DAILY RECORD SHEET 
Day_3_( 5"' 1ci 1u) Yr 
Beaker Temp.* DO* Cond. pH Hardness Alkalinity NH3 

No. (deg.C) (oom) (um hos/cm) (mg/L) (mg/L (ppm Comments 
1 't-~. v ~~t: 
4 L.~.3 c. • { Each beaker fed 1.5 ml 
6 ?..3'' J cl ( Tetra Fin suspension 

r 10 H'.: qCJ : -)' Initials: t.\.'I 

21 "2.~~ ~ .lj 
25 £..'2... tr i,. 3 
26 ?..l..., 3 I , Ci 
51 "L"l.... 1- ~ ·' 72 7...7....~6 ~.'T 
74 -z.. 'L 'I ~ 1\ 
102 -z:z... .. ::,- ,, .") 
108 -z. 7-I' l. :~ 
109 7-?..... 'f " ( 'I 
123 'Z..~"L. t.. ~ 
127 "Z..L.·1 r~ 
138 "L"'L,, ~·-' 142 -z.. "t.} b. tf 
155 'Z..Z.l'? c L';f-

169 ~1.....:3 l:. ~ 
181 L.L..t, t..' 
182 ~?....? c."' 
184 '?... "L '"2.. c... ::}-
191 "'l.. "l. r S- ~.o 
192 ~'"Z.~f c t ' 

Water changed in all 
beakers. 

Time: 0S!)0 
Initials: ~l. 

Water changed in all 
beakers. 

Time: l1/0 
Initials: l(.lf 

*Water quality measurements to be taken. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA 

DAILY RECORD SHEET 

Beaker Temp.* DO* Cond. pH Hardness Alkalinity NH3 
No. (deg.C) (ppm) (umhos/cm) (mg/L) (mg/L (ppm Comments 
1 2.'?.'4 '-A 
4 ·2,..~.4 &.. ~ Each beaker fed 1.5 ml 
6 ?.~.Co '/,(, Tetra Fin suspension 
10 2.3', I t, I Initials: B'tS 
21 2:2.1 -

lM ~ 
25 i·z .<,p <...o 
26 '2.2. ·'5 ~.\ 
51 1:zA (,. 0 

72 1. 2.. ,"it L'?I 
74 '-" .5 fL..1-
102 2.1 P< 

t, ' 108 ·z~.o L~ 

109 1.:'L:J. L.'S 
123 ·2;2.,s lo, 2. 
127 -2.2..,$ &,, ~ 
138 Z'Z.Y (o,' 
142 z.2.5 G.. I 
155 ~1.,S' S.'i' 
169 1-z.5 ba2. 
181 21.4> s,q 
182 22.'4 4,0 

184 22..·~ (,,/.... 

191 '2.Z. • lo S.":J 
192 22.'1 £...' 

Water changed in all 
beakers. 

Time: os-::sr 
Initials: 111".S 

Water chanQed in all 
beakers. 

Time: I ~JO 
Initials: iPr 

*Water quality measurements to be taken. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-0AY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~~~~~~ -~~ 

DAILY RECORD SHEET 
Day_5_( SI ll Ill )G,.)\ 

Beaker Temp.* DO* Cond. pH Hardness Alkalinity NH3 
No. (dea.C) (ppm) (umhoslcm) (mall) (mg/L (ppm Comments 

1 "1.~,? s 'L 
4 2 '!I • .., s.9 Each beaker fed 1.5 ml 
6 l,j,r.# '1.9 Tetra Fin suspension 
10 2.~. I <P.o Initials: '~1 
21 ·2-i.1 "1. I 
25 21 .1-- S.<, 
26 '2.2.. 'S '".1 
51 21.s L. ; 

72 22.9 lo.I 
74 ·2·z .<- 1- 0 

102 ·7_-z . ct s.~ 
108 1.";. I ~.( 

109 21 .'f <.. > 
123 ~~ .s l. ri 
127 2.2.. to t...o 
138 '2.2. .Cf ",2.. 
142 ·11.c~ s.°I 
155 ·21.c.. S.'l-
169 2. t . "l-- <...o 
181 i2 .~ S,"\ 
182 '2.'1.(, S.(o 

184 2.2.r'i G,.2,.. 
191 '2.'1.;. S<o 
192 1.:Z..C\ {,, 0 

Water changed in all 
beakers. 

Time: t:iS'SO 
Initials: ~~'l 

[Water changed in all 
beakers. 

Time: 1-:fU> 
Initials: ~' 

*Water quality measurements to be taken. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-0AY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator 
~~~~~~~~~...;._~~~~~~~~- -~~ 

DAILY RECORD SHEET 
Day _6_( f7 ll.I I ~ ~~ \. 

Beaker Temp.* DO'"' Cond. pH Hardness Alkalinity NH3 
No. (dea.C) (oom) (um hos/cm) (moil) (mg/L (ppm Comments 
1 '1...'!1.S I~ I 
4 2.~ • ..f 5,9 Each beaker fed 1.5 ml 
6 2. ?I.~ '-4.. 'i Tetra Fin suspension 

10 2~.1 !S,~ Initials: ~ 

21 ., ., .41c G, .o 
25 22..."l s.eo 
26 2.1...~ (QJ) 

51 u .. s "·~ 72 12,q "·' 74 '1. '2. . G. (,,,,0 

102 '2..2...C\ s."' 
108 11.1 '.i 
109 '2. '2. .1' <O . 1 
123 22..(p s,c::i 
127 '2. 't .c.. ~o 

138 2.Z..~ ". l 
142 ·21 .i:; ",1-
155 "2.Z. .5 5,"1... 
169 '2. '2. • c... s.1-
181 l.2. : i ~ . I 
182 '2.•1. .5' s.~ 
184 

1.'1. ·" "·~ 
191 ·12.+ "·'Z-
192 7.."2. () /_ I 

Water changed in all 
beakers. 

Time: D ,S"t < 
Initials: &'T'7 

Water changed in all 
beakers. 

Time: I ':1-711 
Initials: v~ 

*Water quality measurements to be taken. 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client AnchorQEA 

DAILY RECORD SHEET 
Day _7_( S" /l:; / II )'-.l1 

Beaker Temp.* DO* Cond. pH Hardness Alkalinity NH3 
No. (deg.C) (ppm) (umhos/cm) (mg/L) (mg/L (ppm Comments 
1 -z.~. l s.-; 
4 'Z~.2.. 5 '2. Each beaker fed 1.5 ml 
6 Z°31, 3 S,1.- Tetra Fin suspension 
10 2.~.Cf s.s Initials: ~ 1. 
21 2.2.<. s.'l 
25 2_.L.-$' S,"2.. 
26 21.. .41 S, 1--
51 "2..1...~ s;1 
72 2.~.~ S,'l 
74 2.2. .5' S.'1 

102 2.t.T S.'5' 
108 '2.~.o s.q. 
109 .,_ 2.(. t...o 
123 2.'Lo./ s .<js 
127 21.S s.s 
138 2.L.-:f S,1-
142 1.t.s "·t.. 
155 2.2.,5 -s.o 
169 2l.!) s.(p 
181 ·22. .<. S' ,c;. 
182 2.'2..tl s~ 

184 '21.~ ":J.9 
191 21..,~ S'.2.. 
192 2.'L"I 5.S 

Water changed in all 
beakers. 

Time: o~~o 
Initials: '-l'-

Water changed in all 
beakers. 

Time: I ?O'~ 
Initials: VI""" 

*Water quality measurements to be taken. 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS OILUTUS 10-0AY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA 

DAILY RECORD SHEET 
Day _8_(.) 11 '1 / f\ ) <:r'9 
Beaker Temp ... oo· Cond. pH Hardness Alkalinity NH3 

No. (deg.C) (ppm) {umhos/cm) {mg/L) {mg/L (ppm Comments 
1 2.-)-~ J·S" 
4 7.J,,? 5" ... Z, Each beaker fed 1.5 ml 
6 7_.h- { 5 .. ~ Tetra Fln suspension 

10 ·u~ , ,'-{, 5" Initials: 0 1') 

21 1./~ . (}1 

25 1 ... 1- -r_ '1 
26 1.1_; 1 -<)' _,, 

51 7,.,.-t:, er. 'P 
72 vZ...P < ... ~ 
74 •L''7-f ~') 
102 ., '.">.o s .. °l 
108 'V1 ..4' 5 .. "f 
109 1.J''l-'ff ~ ... c, 
123 -u1. ... i '); 1-
127 "1:1~ 1- .:s:~ 
138 72.-h :)~ 
142 "Lt.. .. .,., f, '3" 
155 ~-'-~ S-... 'S' 
169 71 ,. \A 5 ... v, 
181 

'·'·- ';i. 
'5 _,J.( 

182 t,:2 ... ·r ~ .... ") 
184 'L7...-1~ 5'.-5' 
191 7,;'},,.-:d 5.-'{ 
192 'L;-1....A 5,,~ 

I 

Water chanQed In all 
beakers. 

Time: ,,, ~.e 
Initials: ,~ 

Water changed in all 
beakers. 

Time: 4 14.l 
Initials: t YJr -

*Water quality measurements to be taken. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client AnchorQEA 

DAILY RECORD SHEET 
Day_9_( S' I 15'hO 6.)~ 

Beaker Temp.* DO* Cond. pH Hardness Alkalinity NH3 
No. (deg.C) (ppm) (um hos/cm) (mg/L) (mg/L (ppm Comments 
1 ~~-"' ~.~ 
4 2~.t. sJ Each beaker fed 1.5 ml 
6 l~.~ i.{. it Tetra Fin suspension 
10 21..9 5,'" Initials: L.~\. 
21 2.1.. (o Sft 
25 2. 2., /;, s.~ 

26 2~.S' S,j 
51 L'L..a/ S,'j' 

72 -2'2."t s ,i 
74 21.s ':5 , 1-
102 1-2...~ s.s 
108 2..1..FI s.-::1 
109 'll..1- s .s 
123 l.115 s.r-
127 '2.'2..S '-I.e. 
138 '2..2."l s.~ 

142 2.1..""5' (a .o 
155 22.s .., ~ 
169 '2.2..5' s.1 
181 

-Z..1. ·" S."l 
182 2.1.'-/ S", I 
184 '2.1..,4 s .on 
191 --Z.1. ·'- ~o 

192 2 "lfi sA 

Water chanoed in all 
beakers. 

Time: ~t:::.n 

Initials: ~l 

Water changed in all 
beakers. 

Time: I "1- 'OS-
Initials: rr 

*Water quality measurements to be taken. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~~~~- ----

DAILY RECORD SHEET 
Day_10_( S It~ /Lt )l..'>1 /lJ'J~ 

Beaker Temp.* oo· Cond.* pH* Hardness• Alkalinity• 
No. (deg.C) (ppm) (umhos/cm) (mg/L) (mg/L 
1 '2:1 .• et S,'2.. 1~1- !n.'I S-1 30 
4 z. '· r s .2.. t c.f ct ~.cl 3£..1 30 
6 Z?>, ~ i.l,S I~ '2, (., ·z.. t1 ~ 10 
10 2~ I\ S.9 Ii-"+ lo • ../ l..1 :l :;o 
21 i.2." c,,3 '*' lo.al 3'1 ~o 
25 2z.. S' S,'"tJ 1'15 "· ·,; 4 'l. 30 
26 ·2.2. .'I s.i f"" "'." -;., (-J 3t'l 
51 l.1 ;~ <... '1. ta.fl- t, , ... 3 l'...I ~(") 

72 2.1. .~ £...' l'f5 ,;, ,s S'l ~o 

74 'lt..«1- s.~ ,..,~ £.. ·~ 34 :30 
102 21.~ s."l 

I '-I"' (,., 1 3 LI "30 
108 21.l'I. S,'t I "49 1- . ~ 4~ 30 
109 12. .~ s.i I 'I~ &.~ ti 3D 
123 •u .• -I s ·'- l '4 I ~ .. ~ 43 3{) 
127 1-2...4 c, . I 1-1-'L 

"' "4 
LJi ~(") 

138 '2..1...t"f l..-; l'·N l. .'4 34 ~() 

142 l.1..-/ lo. '1.. t~2... I. .• y~ 30 
155 2.2 .4 ./'i t'4.., (:, . "I y~ 30 
169 ·'l.'L· "{ s- .(. I"\ I lo, 31 u3 30 
181 2. '1 " 

(a. I 1'4 ?1 
{,, ·" 34 3(J 

182 'l'l..Y s.5 •cf.\ "·?, 3Li 30 
184 ·'l'Z,; s.ci I~ c.{ t...4 Y1 30 
191 ·i.'2..co "IC"~ 1 c.f s (,.., ; (\I ~i1 
192 ·2-V=\ (.,. ·Z, 11.{t <. . ...., LI~ "36 

*Water quality measurements to be taken. 
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NH3* 
(ppm Comments 

Each beaker fed 1.5 ml 
Tetra Fin suspension 

Initials: -

[Water changed in all 
beakers. 

Time: t"'-!:O 
Initials: "~l 

Water chanQed in all 
beakers. 

Time: -
Initials: -



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DtLUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator -------------- ---
DAY 10 TEST TERMINATION SHEET 

Beaker Number of Beaker Number of 
No. survivors Initials No. survivors Initials 

1 , ~ 46 ~ (~ 

2 '1 5J_::::, 47 9 ".)1. 
3 S' '-.H 48 2 '=-~L 
4 s l.)1.. 49 1.1 l<'{3 

5 II 61'5 50 t{ ~ 
6 I() &f'1> 51 ' G;.;)' 

7 4 €,jJ.. 52 to {.~\... 

8 5 b)1 53 ~ C\7 
9 JD tN7 54 J ~ 

10 JO ~ 55 :3o b:ll 
11 2> b'H 56 ID ~l'l... 

12 9 l:..lt 57 ~ b.}1. 
13 tf l<'r":J 58 I b~1-
14 /,{ ~ 59 '=1 L\l 
15 s '7.H. 60 b t.\\ 
16 "iS 6~1 61 'S' ~~1. 
17 ~ ~ 62 '&" "~~ 
18 f !5Y 63 l1 ~ 
19 "8' &.l1 64 '\ (~ 

20 'q. t.Jt 65 'S b)'I.. 

21 T- ($(~ 66 ':-~~-· ~ " ~~,_ 

22 ~ ~ 67 /tJ 6'~· 

23 /,,,, t:.~1 68 ~-·~ U"f rl'? 
24 & l....1\. 69 " ~J-
25 j 6D 70 I ,,\,_ 
26 'if (J\_:;J 71 g tf<> 
27 "=l ~~l 72 J ($'13 
28 ~ 6=>\ 73 I t!5t'/ 
29 ~ u. \.. 74 ~ ~ 
30 4 ')'- 75 ,"( (:f'/7 

31 _3 {.f6 76 1 a'l> 
32 I ~ 77 <J 6..\ \.. 
33 'if' '~11 78 CiJ t,~l 

34 3 ~1.- 79 .., 
e1~ 

35 l. ~ 80 1r crl~ 

36 I t<f::> 81 Jo "~\ 
37 c:r £l1 82 '7 ~ll.. 

38 ~ (;Jt 83 /IJ ~ 
39 1- ~ 84 '\' ~ 
40 q ~ 85 3 l.t.ll 
41 2.. ~\. 86 S' '-l1 
42 ·'Z.. C.~\ 87 (.,, tfT7 
43 =I 6ll- 88 1.n (S1? 

44 JO l,~1.- 89 2.. b~l 
45 /O {~ 90 S' 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS·XXX-CT4b 
CHIRONOMUS DILUTUS 10·DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~- -~~--

DAY 10 TEST TERMINATION SHEET 

Beaker Number of Beaker Number of 
No. survivors Initials No. survivors Initials 

91 er C-<'/ 136 i.J 6::it. 
92 v ~ 137 °\ ~ 
93 If ~ 138 ,,... de> 
94 l/J {.(\.~ 139 J f'l '~1.. 
95 ~ (Sl) 140 "'l b,;:,'.I.. 

96 ~ (~ 141 ., r..ff/ 
97 " b.\1 142 'z.,. ~ 
98 3 '1J 1.. 143 ~ g\~ 

99 2..- <'.?{> 144 K Br~ 
100 -z-. ~ 145 c.r '""' 101 In ii.lt 146 re, r-«5 
102 "=i 6lL 147 q ~ 
103 I 151 ~ 148 ~ ~ 
104 ;f- 0.1 149 I K5 
105 -g ~ ~ 150 1 r.ff.7 
106 3 ~ 151 

,, 
~ 

107 '=J bH 152 J cw, 
108 CX' ~\.. 153 3 {J(? 

109 /,, m~ 154 '1 10'7 
110 ~ Cf'{"~ 155 /I/ ~ 
111 Ii> 6.lL 156 10 d\~ 
112 i. '.)L 157 ID '1-.)"' 

113 ~ 6\'J 158 9 b.l'l 
114 q O'/ 159 10 h.'J1 
115 '" b~v 160 lO /._\. \_ 

116 ID ~J.. 161 J'f t:5'f, 
117 I tfl7 162 9 ~'7 
118 - er-> ., 163 q b.l l.. 
119 y 6t> 164 9 t.\ l. 
120 '/- (:s1) 165 b r~-> 
121 /0 h)~ 166 f' ~ 
122 /0 l.).\. 167 ~ G,ll. 

123 tr U'.J 168 ~ ~1. 

124 lO ,U, 169 ? ~ 
125 10 ~ 170 /-0 N7 
126 ~ ~i. 171 + ~).... 
127 ..,_ ~ 172 'Z.. ~l. 
128 ? ~ 173 b 6"~ 
129 I ~y 174 ~ ~ 
130 5 6)1.--- 175 ., 

"'~1... 
131 fA {:('(3 176 CT ~1 
132 ~ ~ 177 

.,__ 
~ 

133 2.. '-l\-.. 178 ..5 ~/ 

134 'I r_\l,. 179 Cf 'jl 
135 I./ b,)1 180 ~ bll 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator ----
DAY 10 TEST TERMINATION SHEET 

Beaker Number of Beaker Number of 
No. survivors Initials No. survivors Initials 

161 I 0 eft7 226 
182 /{} OCJ? 227 
163 lo ,_,, 228 
164 r l..ll 229 
165 x ~~ 230 
186 .,..,,.,. ~ r7 231 
167 I #d ~7 232 
168 '1- ~ 233 
169 ~ '-ll 234 
190 4 6ll 235 
191 /0 ~ 236 
192 > <Sir7 237 
193 236 
194 239 
195 240 
196 241 
197 242 
198 243 
199 244 
200 245 
201 246 
202 247 
203 248 
204 249 
205 250 
206 251 
207 252 
208 253 
209 254 
210 255 
211 256 
212 257 
213 256 
214 259 
215 260 
216 261 
217 262 
218 263 
219 264 
220 265 
221 266 
222 267 
223 268 
224 269 
225 270 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~ -~~~ 

Tare: Date i-t· Z..l-ll Oven temp ( C.) Go<,, Drying time (hr.) z.'l Initials :ne.F 
Standard Weights: 10 mg: 10.ooj 100mg: 100.cl'.J, 

Final Date S-- lfo-11 Oven temp ( C.) t.o'-1 Drying time (hr.) z.a..J Initials Wl. 
#1 Standard Weights: 10 mg: io. cc 7 100mg: too, oc-1 

Final: Date s- - 1 =t- JI Oven temp ( C.) b ? Drying time (hr.) 2'-1 Initials b .. n. 
#2 StandardWeights: 10mg: lo,oo~ 100mg: ! 00 , OJ :1> 

Equip. used: Balance: ? ti 12-'1"0 12..l \J $. M~r' 

(Dry overnight at 60-90 degrees C) 

Tare wt. Total wt. (mg) 
Pan# (mg) 1 2 #weighed 

1 ~3.":f-lo ~5. z.s "i"S. 2~ 10 

2.. l 54 .If'-\- IS-Co, Z.O l~(o. I'} lo 

3 8<t. '{1-
"ak.,09 'i,,O=i lo 

Lj (,1 :;, . .£.\-\ 9S.o5" ~s.03 lo 

5 B\.o~ ~2.~'41 ~i.. <s.4 10 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client AnchorQEA Investigator 

WEIGHING DATA SHEET 

Tare: Date '-i . :z.~ - ( \ Oven temp ( C.) 55'0 Drying lime (hr.) '2. lniUals .Jlg..&? 
Standard Weights: 10mg: 10.00"1 100mg: IQQ.C\Oi 

Final #1: Date 5' • I B-1\ Oven temp ( C.) &2?2 Drying time (hr.) 2.j Initials ;rar 
Standard Weights: 10 mg: llJ, oC"1 100mg: t00,6.ll 

Final #2: Date r)-1'1-\1 Oven temp ( C.) CQ1 Drying time (hr.) i.t./ Initials ::fy2E" 
Standard Weights: 10 mg: (0, 006 100mg: l00.010 

Final #3: Date 5 - 1 O - J l Oven temp ( C.) .sso Drying lime (hr.) '2.. Inltials b.\1 
Standard Weights: 10 mg: 10.QQ~ 100mg: IOO·QI~ 

Equip. used: Oven C: \..-\jc /II\ -:II: I , . Balance 

(Dry overnight at 60-90 degrees C) (Flnal ashing is at 550 degrees C for 2 hours) 

Bkr. Pan Tare wt. Dry total wt. (mg) no. put into Ash weight Comments 
# # (mg) 1 2 weighed pans-initials (mg) 

1 1 q \, l q ~\ ~ q \. L.ln I '-7'1.tR... <:::t l, 2.n 

2 2 ~.'2..0i gii,,~n Pln a,\ 4 '-hu./L ~'i.~~ 

3 3 'e>4. (;~ 11,l, 2-1.f 51-.V> -~ '77ulL- ~S.3i./ 
4 4 Bl., Pn- S"f, 10 Pi'l o"l " '1LLI!_ ~~ .-,.t.1-
5 5 'B1-A'+ c\l."=1~ Cl l. l,,P., S? '-/.•~I~ "l! 'f. ~.s-
6 6 U~ l\o ~l .(p~ ~1.(ol ,,.. ~d£J =f4-:iJC\ 
7 7 65. (a(., q\,q~ Cl! £\~ Q "1.'JUfl ~1.W 

B 8 e,s. 'Z."5 '05'.Llti-1- B?. t:\'l.. K ~ ~S.~'T 
9 9 !?J~ 1-4- 'lot. OB 9'f.a1 /r'J '-s-.11 /) "il'- •JS 

10 10 01., 5~ 92.0°I Clt..D 4 JO ~IP "35'.JS" 
11 11 £;,l, 6\ M.C\\ S"t. B~ -~ ~isl) CJ'L \-:r., 
12 12 M. '2.'2- 81-."l.?.:> P,1-, \Db q ...,.,,, ',/l <i I. ~'1-
13 13 ~.1.0 A? 7p, 'i32.2k "' ....,,,,, I IJ "0-1~4 
14 14 BL\B e,"l. '2."¥ Bl. '2.J-\ "' '""ttJt I~ ~"Z..,"!I 

15 15 P.5 z;~ S9 ~~ 0C\.42ilo "< '-P1I._ JIP '8 fo."11J 
16 16 ~4.t .. o '11 l:;::1. C-i\. l..\t:\ Q i..t... tlD ca s ."19 
17 17 'Clo. 2-1 °t2 BG\ Cl'.2 .. , Ste )( ~,IP- "a~.03 

18 18 'Bi+ 0 '2. q-z., \~ q z.. t>C\ ~ ~-- ~S.'1~ 

19 19 q+.,P..2 lD'l- ~\ I ri:t 1J.:, R IL.ni .ii' GJ U\.. q 
!$'•:1"11 +. q .9'g 

20 20 '03 Sb Bf,(i,1,, 9,l-. lo?... '+ ~.n 

~"- '2.G\ 
,, ____ 

21 21 1-Cl. I 'O C05."".J4 p,,:; +o + l'-hU.R ~o.4z_ 

22 22 1--".1- 42.. ?,t:; (,i+ Pi~. 5q q ~- ~~.Cf~ 

23 23 :n-: 1'° S3. ~1- fl,'l,, ~2,. t. "'-#Up "'=f 'g. (o "! 

24 24 ~'2i&t'l... RU.. Ii(., 01.J.'4-~ (,.. "-:- , ~ "irO. IC\ 
25 25 ~~,.i+o q-:i,_ "J,p, C{l·,'3? J? ~ '90. ~.J 
26 26 '03 ~15 'eff ~\ ~.2.8 1t' l'-1M I/;> '8~.5'3> 
27 27 '15 :Jq 8\ IC\? S\. th + ~ue._ 1"-.ci" 
28 28 So R"l. .~P>.4? BPi .O.°'i + 'ht I/.) . ~'l..21 

29 29 ':1'1-. Coe, ~.;:;:i, 85.tftt ~ I Pl ~~ -:z.~ 

30 30 1R. 1-'0 a" ~~ ~. ~o q l l'r ·:i~.91-

31 31 ei\. ~~ 82. 5~ Pi2.. t;'i 3 l./'r 'irt.. 01 

32 32 'O:;. (o?, ~'t \ 4 ~tt. l~ .. 4 trr ~'.3-. "6 $' 

33 33 \')(o u,ll t\'f, 1-+J.l q...t-,41 '6 LPr 'j"il 2'T 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client AnchorQEA Investigator ___ _ 

WEIGHING DATA SHEET 

See page __ for information on drying times and temperatures, standard weights, etc. 

Bkr. Pan Tare wt. Dry total wt. (mg) no. put into Ash weight 
# # (mg) 1 2 weighed pans-initials (mg) 

34 34 Bo.":fl- ?.,\_ \ \ ~l. \2 ~ iPr "iJO.~t.. 

35 35 PiZ 'L'l.. rn,50 P..'l- 41-- 6 I rt ~?1.5 2.. 
36 36 M.fo 'O""t. lot' 8l S'l" ~ LP( -r-i. i.s 
37 37 1-lo.1.i-+ e,3. 'to 83.'?>Co '1 l rr ~=1-~5 
38 38 ~s ~2.. q3 2..~ 't3, 20 c, lPr "8 ==J. 'Z.~ 
39 39 E>\.05 82. Sit> B'Z.. J?l.:i ;J - CPr 'il"l.'Z.\ 
40 40 1-'C e,1o '040 3P.. ~-~·~ l.f LPr ~t .o9 

41 41 p:;, 2.0 "'H:.. 'l.S "1{,,_ '2..~ .:J tr'r -=lS . 45 
42 42 ~?. 23 S;i..l-~ ~~.l-2 .,2 iff ~:;.~I 

43 43 5'2.'-1.l- 8C\ "'8 aq,(o; ~ u:i Y)3. ~S"' 
44 44 9ifh. \q '\L,,,, 01- qi, D~ 10 lP" 9o.o·~ 

45 45 1-=1-.'+5 'OS, f>O SS. "1-4- 10 ~-

~9.:3"l 
46 46 1-"i :J-3 ~.O'\ Pin Q?, Cf f\ ":\'9-.-=f-3 
47 47 £>S.ol 'l2.. 52. ~1 'tS q ()'(' Y'=»t2> 

48 48 '1-to. YI ":J-8. l-\ "1-8. c,,q :J/ lf r =J (:,.Coto 
49 49 ~2 1-1- '3"\ SB R't. sq ll U''"' 'i 'l. • fc. .:;-

50 50 :µ:f. 15 B't Ll5 S4.i+~ l.f { P1 - "ifO, SI 
51 51 1-'t !DO 8~.18 Si.+. l'l t... lPI "8'0. S'3 
52 52 '6\. +:r Q, l, \;{ "\ (dl_ 

f() I Pf 1~- ':f'-i 
53 53 1-1- Ri+ +6.'2.4 l-~ 7,L. ~ l l'f '=i-=I.4 ~ 

54 54 :µ;t.B3 f.l\.q~ +a q2.. 4 trr =19 .~+ 
55 55 +c.:, 4G:i ffi 0\ +e. n1'"l ~ tPr "=J (.,. C..5' 

56 56 Pi5. o'O 115 1.J-\ qs, lS ff) lPr ~io~"'IS 

57 57 +~ ft:i?> B2 m ~.<r=t :r- 11'( ~':J.-slf 
58 58 BS.Blf ~~ '\S P-9...qs ~ lPr ~~.cto 

59 59 oo. '11.. Sb SIP 9.ln, 'O~ f- LfS "it IA b 
60 60 B-Z..'fPJ BqQi:; 8'1.'\1 "' Yr 'i'/.1~ 
61 61 'Oo o~ BZ.~ S'Z... b"l s- { ,,, ~O.SS' 

62 62 B'l. qi1 l\2, i.+°1. '11. '{-lo ~ r'"r ( I g,- .'D~ 

63 63 '33 '+7~ C\\,"l.."T q\ l.'2.. 9 l :.ir 'iH .91-. 
64 64 ~r+. oq '\?>. 1'\ qg 1{, 'l tpf ~(o.'=f'g 

65 65 c:iit. 21\ ctS ~'!. 98 iHo .~ 
pi- <='!5. IC\ 

66 66 Pi\. l-P, ~Lf. 5Co '84. 51-f G lf'r- ~ J ."7:3 
67 67 +1-. ffi S"l, lfJ ~1-. l3 10 lJ'r 90. ·2~ 

68 68 ~ 'f(o 'Or"S'l. 1ff. Lf8 f lPr <'zSl.~'S 

69 69 -::JL1 Ol\ PC,61- 12(), SlP C4 (ft' 1.:r. 3'5 
70 70 83 20 B'+ =kl 84.ID0 ' l.Pr ~".3.% 

71 71 ?.Cl.~~ C\5 2.S '15. '1.L 'il /pr ~~ .'/?, 
72 72 P-f'"'I 1-'2.. au.,p, 8l.(pl I 1tr ca"O .q~ 
73 73 fl.>4- l-?i fll'f.. \31.J R~ P,?., I IK ~"· ~~ 
74 74 ~1.. lo°t PA S'O CCf\. 55 ~ Ir ~?,. 'iS '3 
75 75 P>l. qo s~ i;s '0(1). 5~ ~ LPr ~~.Tf 

76 76 +t-. ~t.. SB oi; es.oo ~ ttr ':f-9.~ 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 ---- Client ______ A_nc_h_o_r Q_EA ___________ Investigator ___ _ 

WEIGHING DATA SHEET 

See page __ for infonnation on drying times and temperatures, standard weights.etc. 

Bkr. Pan Tare wt. Ory total wt. (mg} no. put into Ash weight 

# # (mg} 1 2 weighed pans-Initials (mg) 

77 77 B<o. '65 r1t: ,6oi 'H:i.Vin 1-f trr ~"'I. ~2 

78 78 Fr 34 'SS 1-o B5. "'f 'j Jp\ :f.9'. 'Z.. 'l 
79 79 s2. w q'l., ()£\ ql. '\".\- 9 L,,...., ,, 'PL"ll 
80 80 '1-B.W B'O. lo'l AA5e, ~ '-ht.JP 1! I. '2..o 

81 81 :t-'1 \ 2- Bh~3 'O'e»l-'i /() ~ -St.~3 
82 62 e>3 (ol) e,q. \ 'Z.. €A.Dr b '-ht.IR ~~ .. ~"' 
83 83 sz.. 2.5 qi.,\~ q 1... Ot\ 10 4.. J1'J ~S" 1-:t 
84 84 R~ \\ '{ \. 01 qo.'\S q ~ <"6S. '4 'Z-
85 85 1-~.~2. 'l-5. 4''1 . .,.5 Lot& -~ '""Jlv~ "'=l '4 r 9'i 
86 86 1£\ .1-"t e.; t 5 ~5lD ~1 ~ ~I. C>I 
87 87 'O<o. 03 qz, vf> ci2. (o2... ~ '-h..d< "il-=l. '/9 
88 86 l'\ """' tli':f-. c?, '0"1. 'Ho (,.. ""'J,,,,1A_ 11."2-I 
69 89 14 .. r:;:, '02. OD! €>2.., olo ;l_ '7-1uie ~0.0J 

90 90 e:A '50 G\S ~'Z- cis. it- S' ~"" '10.lo7 
91 91 'OS.'t5 l\ '2.. ~fi q2, (pt,. q ~ "if1- .~"Z. 
92 92 1-1". ']_~ '03 '\9 EB. 'l'7 (, ~ ~-02-

93 93 1-S. \\o ac. s>o PO.. ~e, " ~ '=t%'. s'b 
94 94 B\.8?> q Cl 0'2.- e,q,qB lo '1?tJI!.. -st/. '"i.3 
95 95 9>5. OS '15 52. C\S,% g ~ ''iFt. ~Co 
96 96 Pi~_-;.o ~1-. b'2.. qi,,_Ll+ S' nu~ 'l0.9Lf 
97 97 e1. ~t-- q-z."t<.. W2.. ~'2. J./ '-INJ~ cn.-:i:o 
98 98 Sl: ;o 8'1. 2'2- B". '2.1 3 ~ ~~.74 
99 99 ~OS ~1--. t.. 'l.- B1. l.2. :2. --INJ.I' 5(~_-i_<./ 
100 100 P>'"l.l 0 f<J~ so e/o,l..fq ;;z. '-h<,.l.iJ 'if 'I. '-/ i-
101 101 e~.t-Lf ql,<\o C\L Bf- " '-hJP ")f t,,,.2>ct 
102 102 00 'f'O Pl~ ~,. Blv. B'i -=!- '·P11.1R ~I. 'if S' 
103 103 B~.i,,i; ~'>.10 as.10 I ~ 'S'4--=t l 
104 104 e.fo 01 9.i.+.q3 t:i'f. ~1- 7- L ..... ,., 1..IJ ~~--=f~ 

105 105 t'l.. \2. AA-;~ D;K '51 X' LnJA' 'fJl.'15 
106 106 ~-z.. oti; A5 ·z.ia BS.'"' ..3 ~ ..... 1J1 -g:i.. ~<!J 
107 107 82., l°I BC\. lO p,q f'l"+- +- "hU.P y;4.o4 
108 108 6'-J. 1-5 5i., \'f 01o. 1'2- 17" I?"' 'S5.0-Z-
109 109 ~A -:rs 'Ob. iDO 66.s; j,. Vr' ~ s _t,,-g 
110 110 ~l.l 2.. ~f; f)f) 8=t. 'O\ ':/-- ~ ~3. Oto 

111 111 Pi'i.oo P,p. \1 ~ 0\ {,, '(/ cs I ,"ft 
112 112 -+-ct' li 21 'OD lo°! 'CO. ~1- L... YI"" '::19.~~ 

113 113 ~2 C>l ee.'-ti.o '8fl. ·M -;.1- Yr ~..,' Z..1-
114 114 9-L. lo~ q-:r. '1-5 'i7f, lei+ a Vt' c::ro. 52.. 
115 115 fl>\ p, ql.f, 3'1 C\~.'l.15 (0 Vr ~S.SCf 

116 116 1-1-. 1-0 qo Cf1- qo,oo ro Vr ~2../0 

117 117 11-4. '+91 Si.t. lP'-' 9>'-4 vl.f j tr ~"lr50 
118 118 'le>.~; t:>,1, 10 Bl.Oq "'> '• ~ ~o.sq 

119 119 f(o. 2-,, ~T. l-'l B:f. ~4 
.,. ('j'V 'iro. -I '2-\ 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client ______ A_n_c_ho_r_Q_E_A __________ lnvestigator ___ _ 

WEIGHING DATA SHEET 

See page __ for information on drying times and temperatures, standard weights.etc. 

Bkr. Pan Tare wt. Dry total wt. {mg) no. put into Ash weight 
# # (mg) 1 2 weighed pans-initials (mg) 

120 120 =f--=I-, (, ~ 9,i,, \ °3> P:t..o; -::/- Yr 'BO.~(.,, 

121 121 'l2, BS 10~ ~ IO!>. i,,n 10 Yr" °llo.""lS 
122 122 Bi.f OD °"'° oi..t qs, BS I{; ~ ~(;..q3 

123 123 fl/2.1-l- C\o. +1 qn.~3 ·~ v;,.- ~5-1'!> 
124 124 qz. 3~ l\)~,(o~ IO't. St; /n 'yr .,~- ~q 

125 125 B\ .1-lo G\~ Pi\ q4.lD'\ 1() Vr' iJ{g • .:g I 
126 126 C\ "5, €it\ 10lo.2l 1o<o. l\ h YI"'"" 9'i .1~ 
127 127 1t:t. ":f 5 ~~?lo P,3.52 {._ '(}-" '80. "3-=I-
128 128 e:iL :f't 'G5. 'Zlf 'OS,2.J ~ ~ 'iZ.. ~o 
129 129 '02.1\o to4 {. t- M."-1> I 'vr CjS 'Z..1-2.. 

130 130 ¥1.42.. -03. L.'-t f,3 5'1 C" Yr" "i?o.a./S 
131 131 <0;.00 ~1... Or 'lz.. 00 t. "t,ty ~~.I/ 
132 132 B\-0(,, ~i.;.~ ss.w 3 'Vv ~1...t/L/ 
133 133 iez.. llQ f'i"\. Olo BL\.oS ~ 'IPJ' 4ai.. .-:io 
134 134 BO. 05 ~'"\.\#3 'O'"\.~ q (ff "BI o-:r 
135 135 <c.ca.;.i.t e.""f.60 ~l. S\ '-I V1 ~~- ":J::t 
136 136 ~.l1- '02, Sr '02,t;(p iJ {fr 81.oct. 
137 137 ~3.1~ q2., 'i(i;, '\1. "B G l.PI ~'1.lfn 

138 138 ~;. it.'l- ~() *B ~.>ti,, ':J CJ!" :ts. 'i'iJ 
139 139 f-5. P!L &s.w IQS.?S JO '11 ~-5'0 
140 140 1-l". l '"1 'O"l, L\1- '01-. 'iO lj' (K' ~o.so 

141 141 f>\. 3p, co:i-. eo<> ffl. l-f- q l pj ~~.t.'i 
142 142 6L.J. I~ S'f. t,4 B~.1#5 ~ .. LPr ~<J--21 
143 143 +l- 1-\ SS '15 -B'iAS "' lPr "SO I 12-
144 144 &5 c,; t\5 51 GS.S<.:. 9 Cfr <j$9. ~'j 

145 145 66 41- 'l-8.~o ClB. 1; '1 LP/ 'tl.9t/ 
146 146 ~7 5<o 'lo co 'CA.qs fl !ff <ii'~.~~ 
147 147 ~'1.~ ~ Clu ~ llS.Z.'1 '\5. 27- q (f ( -- .:-;; 'M'.£ .., '-~'\. 
148 148 l()f-, ~4 '1'"{ 0; '14 i-e, "71-- V'r ..,,.,. ~ - '89 ;; ir t9~;'1,P"' 

149 149 "1<t 1-'t ec.qo P.n.°10 I Fr ~;-9,<ot-

150 150 11- 'fl ffi. \ ~ ~H ~ LR" <ir I. '1~ 
151 151 "1-'i .31.. Pi\~ P.1.1-3 4 lFr 14.'iS~ 
152 152 t-e. Y\ ~' 1.#t. :f'Lf,,n , lYS" -=J 'it. -:t 3 
153 153 Bo_ J.t... 00 f<lin M.?-°I 3 fr <t>o' i.pf 
154 154 ~ 5'f p.;;i.. 0 I Slo £\lo y lf'r ~2... IY 
155 155 80. lo'1 qs, '" qr;, 01- 10 lPr ~S'. '21 
156 156 ~3' l'\ '15 it" C\'5 lO 10 Lrr 'al.~ 2. 
157 157 Br.Si G~.1-5 9 \?>.~I 10 lFt .::Y0.95 
158 158 &t.59 qi,B~ q 2.1-li Cf u~r 1StO. "TL/ 
159 159 B1-: HO ctb. '..IA qip 25 10 I Pl 'il'L9 I 
160 160 '01 52.. oi?> ~2 q?,15 10 i.PI "3S.1'1 
161 161 f6it. I=)(,, q1p 15~ ll"1. 'iS 14 (pj -&~. 'l. Co 

162 162 :t-'L !'.\5 '62.<o~ Bi.. Li 1- 9 \ft ~0.30 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b 
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-3 Client Anchor QEA Investigator ___ _ 

WEIGHING DATA SHEET 

See page _ _ for information on drying times and temperatures, standard weights.etc. 

Bkr. Pan Tare wt. Dry total wt. (mg} no. put Into Ash weight 
# # (mg) 1 2 weighed pans-initials (mg) 

163 163 19.l-"2- 0'\. ~-:r St\.31;.. 9 ht.J.A..J <g~. ~1. 

164 164 qo, \3 102.'bs \O'l, &t q '11tJ.I!... °ILi. 411 
165 165 €>1o.3't 'O<\.~S S'l. °' .... /,,,. ~ ~':l-.00 

166 166 ~\. L+O £\5. *" £\$ I.to JI '7N./l_ ~ f. • lni4 
167 167 "'l 'l-. 9. () ef\, (a "l ffl.Lio fl '11UJl ~· '2..t. 
168 168 P-£). \S Br.30 fll. ~s t, '"Hu~~ ~?-.O<.:. 

169 169 P.I o(o qo 00\ 't0,01- >? ~, 1'-1.10 
170 170 C\o. lc.~ Gtl. S3 t:\l\.So 10 '71U~ 9~.~~ 

171 171 ~.52.. 6\.~ P,\. ':1"2- ~ ur 1-::t .. ~1 
172 172 '2f.4.. '+2. BS. oS 65. 0~ .:; l /!} ~'4. s4 
173 173 8\.(oJ.. ~ l'°l- SS \O 6 lPr ~5.tls;" 
174 174 81..\.~3 'H. 15 q<t bS Cf JJ.J ~" ·"'"' 175 175 R~. f>2.. qz., '+1- l\1., '"\? Cf lPr ~<... "'!> 
176 176 ~3 51 C\ 3.1-?. C\?>. l~ q tPr ·~ffo • S' :t 
177 177 B\. q1o B4. 55 ¥.i-1 5" -2..> lPJ' .,, 't.. la£.. 

178 176 B\.rt- 511.<o~ B'f too ~ U1 ~2. 'Sl 
179 179 +~ LIB Rl. '\~ P,~. Plb q LK ~S'-9~ 
180 160 Pi), 81- ect .1-'2.. Alf Co~ g> (£!. ~'?>A-a 
181 181 r...n. "1 l C\l.~1- q \.~2.. 10 LR' '83."':IL. 
182 182 "'l~. 31o Bf. lolD S"l, taD / 0 1..11~ 11\.~0 

183 183 82.. 81- q3, ~1.. q3 t;i+ l/Q \Pr ~(,.1t 

184 184 B4 . .:H ·&1-, 1-& 8~."11- I LPr cw"· ?l\. 
185 185 tl-. (,[) AA~~ ~Pi <68 SI ll'f ~I.'?>\ 

186 186 9-.1 l \ 83 10 ~~.o~ ,;)_.., l.J'r -Yi..~ 

187 187 -u. 14- °1{,. 3l ::fta ~o , vr =J l.. I ':J-
188 188 Ri 52. C\3. "1-0 l:\3.\#r.f i- I.J'S ~1. 2.0 
189 189 l'l .~2. ~"t. '1-1- ~1. lo 'l lf S ~l .. ";\Q 

190 190 P.i\. C\4 qo ef\ Qr. R2.. Cf lPr ii./ . ~L/ 
191 191 "f 5 "'°' P1~. Z!f e,~ \ ?> JO 'Yr ~-=t .9"' 
192 192 ~i; i.tti ~f\,"l.L 6l\ 11 .~ (./J_J <il°lo. t..D 

193 193 
194 194 
195 195 
196 196 
197 197 
198 198 
199 199 
200 200 
201 201 
202 202 
203 203 
204 204 
205 205 
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RAW DATA DIVIDER PAGE 
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__ 11_718s·1~- 10382:11~3G3G-: Ul!3C2~25~~-110o110a22 11 -~ : __ ___ _j_-~!~=- ~ '. 21 ~.:o . __ 20.Q!_. 80.701_ e: 87.5~! · -82.~[-_6.i7L _ o.se . s.~: -=- o

0 
__ .
7
e6

1
-! :n 

...,.., ~ 8 1 r licalll 1a 7 3 70.0 . 30.0 80.48 7· 88.IM 81,85 1 6.36 a.91· 4.991 

Psga __ of __ 

2.0 
1.4 

8 

8.D 
u 

8 

20.D 
14.1 

8 

19i 81.3 
· ·iai · 1e.1 

a; a! 

e.a i 
1.5: 
8'. 

a.a' 
1.9· 

.. 8 . -

2.0 
1.5 

8 

2.0 
1.9 

Ii ' 

7.9 .. _ 2.1 . 
1.5 1.5· 
·a Bj 

BO.Di 
15.1 ' 

a; 

BO.a: 
18.5. 

8 

78.8 
14.6 

8 

80.a 
14.1 

8 

18.8 
18.1 

e! 

20.a: 
15.1 l 

8'. 

20.a 
18.5 a; 

WT ~ow 

0.35 026 
0.20 D.17 

8 8 

1.05 : o.75 
0.16 ; 0.13 

a; a 

D.86; a.64 
0.101 D.a7 

8. 8 

1.22 0.89 
a.12 a.De 

Ii' 8 

1.25 a.69 
a.25' 0.15 

8 8 
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Test Number. 814-3 

BRR . ·sMPl ~ DESCRIP 
: ntro 

: 3623G !DG5:0SSG-10101a 
3624G l bGS-OBSG-101018 

. 3625G . DGS-09SG~101018 · 

J626G . DGS-12SG-101018. 
3627G . bGS-13SG-101018 
3628G . DGS-16SG-101018 , 
3629G . DGS-17SG-101018 ; 

. 3630G I 008=205G~101019 . 
36318 DGS-21SG-1D1019. 

· 3632G ' t:iGS-25SG-101019 
3633G ·oos-26SG-101019. 
3634G . DGS-30SG-101019 

Freshwater Sediment Test 
10-Day Chironomus dilutus 

Water Quality Data 

l 

3t"4= 

.7 
- 6.1 - 2.2 

6.5 3.5 
6.7 6.4 
s.s r-- u -
6.7 ; 4.7 -- -r- -
6.5 . 2.3 
6.6 2.1 

; 7.0 1.8 
6.7 8.3 
6.7 ; 2~3 

--.- - 1 -
6.6 . 7.8 
6.5 I 2.9 . . 

3635G . DGS-31SG-101019 : 66 1 8 0 
. 3636G . DGS-33SG-101019 ; -: -1 - -·-;-. 6:6 . 3:2 
. 3637G . DGS-34SG-101019 i ;· 6.6 11:3 

-~ 

. 3638G , 5GS-35SG-101019 ; i 6.7 12:3 
'. 3639G • DGS-01SG-101020 I I : --~_t _ · - -~ 6.7 .L 4.8 _ 
: 3640G l15GS-02sG-1 01020 ' ·-. - -T--- ·t- . : 6.8 ; 6.9 

3641G 1 0Gs-04sG-10102ir - , -- -1 - - i . -n r -219-

=~g . 0~3~~;~~~6~6~~0 : I - __ _J_ - _i_ , 6.1 I 9.6 
. 3644G . U4Q1SG-101021 ; - . --'. r -! - ---~ -- 1- : :: '. _ ;:~ · -
- 3645G ·- U4Q2SG-101021 I ~ ---,-- . -·· - - . • ... - . - . - + -- - . 

i- -· - ; -----,---- ·I - - r . ~- j_ ~:~ - . 3.7 -
- - ,_I --------....,.....-..,--------' 

1 3623G i DGS-05SG-1010161 8 O' 6.1 §J_; __ 0.31 34 30 
4: 36400 10Gs-02sG-101020 ' a' cf 6:0-: 1~1 6.2 o.a ; 43 . - 30· sr 3634G ! DGS-30SG-101019 . . _ J! ___ Q__ 5.4 158: 6_} f 0.4;·- 43 ·· - - - 30 - • . L 

101 3628G I DGS-16SG-101016 6 0 23.2 ; 7.1 137 6.51 0.2! 43 j" - 30 --- . - · 
21 i 3636G i oGS-33So-10101"9:--s - o ·- 22.1i 1.0· 136 6.4 o .3· - 43 j· - 30 .---1--- +--- -
25: 3645G ! U402SG-101021 8 0 22.6 ·-· 7.1" -- 138 . 6.4 0.4 43 : 30 j . - , . ·- --·-- -- · -
2i3° 3625G j DGS--09SG-101018 8 o: 22.4.. - 7.0 - 135 - 6.5 - 0.6· 43 JO I l 

. 51° 3624G : DGS-OBSG-101016 i 8 - o: 22.4: 6.9 ' 143. - 6.5 - 0.5 _. 34 :~-- -401_ .. i . 
. 7i 3627G : DGS-13SG-101016 i ~1 O· - 22.~f 6.8 , 138 6.5 : 0.5 43 30 1_ 

74' 3655G --controi-- i 8: - o i - 22.7 - ·- 7.21-· 145 j 6.6 i 0.2 34· 30 I . ---
162 3643G . -U3C2SG-101021 I _ ~j o: 23.0 .. ___ 6.7i- · 137r - 6.4 1 ------0.S ~ 43· ·30: -. 
10a :3 638G ' DG-S-35SG-101019 : a : ci i 23.1 , 6-.91 141 I 6.51 1.0 ' 43 30 
109; 3633G ,. DGS-26SG-101 01~1-- 5: · -- 0.-. 22.8 J_ - "i:1 J_ -{44j .. . s:sj _q:.( 43i--4-o :-~--1---
123i 3631G I DGS-21SG-W1019! 8 O 22.s: 6.8 1 135i- 6.5 1 0.7 i 431 301 

· 121i3 629GiDGS-17SG-10101B i a· 0 22.61 · f.1 139! 6]"i- o.3 j_ 43[ 30,_ 
138, 3632G iDGS-25SG-101019 ; a· 0 . 22.9: 7.:r 13~f 6.7! 0.2 ~ 43: 30 
142i-3637G i pGS-34SG-1D1019. _ 8 o·- 22.6[- -· 6.9_- ~ 137.- 6.41 0.9: -43! 30 l 
155 1 3644G ! U4Q1SG-101021 8 (>' 22.5 ' 6.9 133 6.5" - 0.3: - 34)~j. I 

~~: ~626G ~ DGS-12SG-101018: - 8 - "o" - 22.5 : 7.0·_ 135 ~_ 6.6· 0.3' . . 34: 30i·--i-
181 3630G DGS-2DSG-101019 8 0 : 22.7 7.1 . 141 6.6 . O.i _ 43'. _ ~ 
1~~: 3642G . DGS-O~SG-"!_01_020 . B if 22:5·_ ~~j 138: 6.6 0.8 34 30 
184 3641G DGS-04SG-101020 8 o· 22.4 6.6 157' 6:6' i s' 43· 40 · -
191" 3639G . DGS-01 SG-1 01020 ~; _ 0: 22.8 6.71 154· 6.6 . 0.5· sf 40 : I 

· 192· 3635G .DGS-31SG-101019 6: o· 23.0. 6~9 1 1·39 ~ 6~5 0.1· - 34· - 30· - i 
··r 3623G - oGS-o5sG-10101a : 0 . r · - 23.s ··- 6.61-- - · 1 -· -· .. 

- 4· 3640G . DGS-02SG-101020 ; ~; 1 · 23.5 . 7.21 j - ---,-- -- .. - - ... --- -· 
s· 3634G oGs-JosG-101019 : a1 1 23.s '. s.s i 1 • • •• -- - -

- - ·~ 10. 3 s2aG · 6Gs-16sG-10101e , a 1 23.31 ·· 1.o;-
. t-

i 
21 3636G .oGS-33SG-101019 : 8' 1' 22.91 7.2: 
2s:-3645G ; U4Q2SG-101021 ·! 8 22.9·- 72 : 
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Test Number: 814-3 Freshwater Sediment Test 
10-Day Chironomus dilutus 

26' 3625G DGS-09SG-101018 8 22.B 7.0' 
s1: 3624G · 08S-OOSG-10·1 a1B · s 22.a 1.2 
72 ~ 3627G DGS-13SG-101018 8 1 23.1 6.8 
74: 3655G . cOnirof- --·-· 8 1 22.B 7.1 

10?13643~ : _ U3C2SG-101021 8, 22.9 7.0 
108! 3638G · DGS-35SG-101019 8 23.0· 7.2 
fog : 3633G. DGS-26SG-1016fa' 8 1 23.0, 7.2.. 
12°33631G : DGS-21SG-101019 8 1 22.7 7.1 . 
12i 3629G. DGS-17SG.._10W1S . 8 1 22.9i 6.7: 
138'3632G ' DGS-25SG-101019. 8 1 23.1' ~.9 '. 
142 3637G: DGS:.34SG-101019 8 1 22.8' 7.0 
155" 3644G U4Q1SG-161o21- . 8 1 1 22.8 7.2 ' - ---- ·- --· 
169 3626G DGS-12SG-101018 8 j 1 22.9 7.1 
1B1 13630G- DGS-20SG-101019. 8 1 1 22.9 7.0 
1a2i 3642G DGS-06SG-101o2cl' B 1 22.s" 6.fl 
184; 3641 G -DGS-04SG-101020 s: 1·- 22.8 . . 7.0 
1s1 : 3639G i bGS-01sC3~101020 a 1. 23.o · 1.\ 
192; 3635G j DGS-31SG-101019. 8 1i 23.2 ! 6.B ! 

-i _ -3S23G! DGS-OSSG-101018 ~ 8 - ~j - 23.3! - 6.3! . 
4 • 3640G I DGS-02SG-101020: 8 2: 23.1 i 6.3: 
if 36348 i DG8-30SG-101 ()1'9; f!: _ ~ _ 23.2 : _ 6.3 [ _ 

10 3628G I DGS-16SG-101018·- 8 1 2 22.9, 6.B: 
21 3636G I DGS-33SG-101019 a: --2- 22.5 1

- 6.5 
25· 3645G '. u 4a2sG-101021 01 i - 22.s· - 6.7 

I 
t 
I 

-- -1-· 

- 26 3625G- ! DGS-09SG-10101a· ~j 2 22.4 6.9 
. 51 3624G OOS-Das'G-=101018. ~I 2 22.4 7.0 . 

72 _3627G i DGS-13SG-101018 Bi __ :: ~:_:___ 22.7:= 6.8· -_ - _- _:. 
74 3655G Control 8. 2 22.6 5.8 

I - - -r 

--+- · -

102: 3643G. U3C2SG-101021 - - - 8: - 2 - 22.8 ~- 6.9 - - ·- - -·- · -
108 l 3638G - DGS-35SG-101019 . - ]''.-2- 22.9; - 6.2 :-- . ·- - - -
109] 3633G. DGS-26SG-101019 8 2 · 22.71 7.0 . - T 
123] 3631G. DGS-21SG-101019-- if 2 , 22.51 - 6.8; 
127i 3629G. DGS-17SG:foi018' 8 ~ l _ 22.6[ 7.6) 
138i J632G! DGS-25SG-101019. if 2 i 22.8J 6.J ! 
1421 3637G. DGS-34SG-101019 :- a· ·2;- 22.51- 6.8j 
1ssl 3644G' U4Q1SG-101021 i __ 8 ____ 2i 22.51 6.4 !--~-
i69i 3626G; DGS-12SG-101016;- a·-2j- 22.5i~/'- __ _,_ -- -~ 

__._ --

181 ] 36300 j DGS-20SG-101019 ~ a: ~ J 22.~j -- §._~j 
~8?J 3642G I DGS-OSSG-101020 \ _ _E! __ 2j~!__ g) _1 

+--

I 

- -" -- -

t -
~ - -

184j ~j DGS-04SG-101020J _ _fJ_ _?t 22.4J~L _ ----+- ·--r· -j--·--· _J__ 
191 [ 3639G j DGS-01SG-101020' ~ ~j 22.6! _ ~._!! : I _f I ___ _,

1 

_ I 
1921 3635G I DGS-31SG-101019 : 8 2 ; 22.9: 6.8 

· --1; 3623G 10Gs-ossG-10101s: 81 ·3: 23.4; s-:9: 1

1 
L 

4i 3640G] DGS-02SG-101020 !--e;-3: - · 23.3; 6.1 ' 1- 1 
- 613634G i DGS-30SG-101019 :· 8i 3 23.3: - 6.1" 

10: 3628G I DGS-16SG-101018. a! 3· 22.s" f)j" 
21 · 3636G j DGS-33SG-101019 . ~! - 3· 22.5 - 6.4 -
25- 364sG. - U4Q2SG-101021 - 8

1 
3· 22.4 6.3 

26 3625G DGS-OSSG-101018 8°i' 3· 22.3. 6.5 
51" 3624G i DGS·OBSG-101018 . -ar 3 - -22.2 - - - 6.5 -
12· 3627G j15GS~3SG-101o1'8. f!! 3 22.6 6.7 
74- 3655G I Control - · s1 ·3· - 22.4. - 6.5--

10i 3643G i U3C2SG-101021 B 3' 22.i- 6.3· -
- 10B.3638GiDGS-35SG-101019. a: 3 :22~a· 6.3 
100· 3633G j DGS-26SG-101019 BJ 3 - 22.4 - 6.9 

. 123· 3631G i DGS-21SG-101019 8 · 3· 22.2 6.3 

t 
I 

1 
j 

12i 3629G j DGS-17SG-10101B- B 3· 22.3 6.5' 
138 3632G j DGS-25SG-101019.. 6 3· - 22.6___ 6.5 
14i 3637G: DGS-345G-151ofa. 6 3 22.3. 6.4 . 

__ , 

1s5· 3644G [ U4Q1SG-101021 -· B 3 22.3. 5.7 
1as· 3626G . DGS-12SG-10101B- B 3 22.3. - 6.3;-
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Test Number: 814-3 Freshwater Sediment Test 
10-Day Chironomus dilutus 

181 ' 3630G DGS-20SG-101019 B 3 22.4 6.3 
182" 3642G .DGS-06SG-101020 8. 3 22.3 6.3 
184! 3641<3. 5GS-o4SC3-101020. 0: 3 22.2 6.7 
191'. 3639G. DGS-01SG-101020 8, 3 22.5 6.0 
1·92' 363s"G ·DG5-31SG-161619. 0: ~! 22.0 6.1 

1; 3623G DGS-05SG-10101 B B 4; 23.4 6.4 
4 . 364oG . DGS-02SG-fo1020: B 4 23.4 6.3 
~: 3634G. bGS-30SG-101019. 13" 4' 23.6 ~6, 

10 362BG DGS-16SG-101018 8 4. 23.1 6.1 ' 
2f 3636G. 5GS-33s"G-101orn. 0 4: 22.1 6.2 
25 3645G U4Q2SG-101021 a· - i ( 22.61 6.0 
26 · 3-625G" : ·bGs-ossG-1o1cH0· 0 4 22.5: 6.1' 
51 · 3624G · 0'38-oasG-101010 a· 4· 22.4: 6.o 
i2. 3627G. [J_Q_~-13S§-101018 8 4 2I a; 6.3 
7 4 3655G , Control 8 4 22. 5 ! 6.2 · 

- 102. 3643G ' Li3C2SG-101 oif 8 4 22.9 6.1 
108: 3638G ; DGS-35SG-101019 8 4 2icl' 6.3 
109' 3S33G ; DGS-26SG-101019 . 8 4 :22:7' 6.s· 
123f 3631G i oG"s~-=101019· a· 4: - 22.5 6.2 
127! 3629G i DGS-HSG-101018 -·. !!) 4; - 22.5. 6.3 
138i 3632G i DGS-25SG-101019. a; :lff 22.8 6.1 · 
142l .3637G ! DGS-34SG-fo1o19 : B; 4; 22.5 "6.1·-
155; 3644G; iJ4Q1SG-161021-; . ~:-~! _ 22.5 __ 5.8 ~- . 
169j3626Gj DGS-12SG-101018 ; 8 1 41 22.5 6.2 
rnl 3630G 1 DGs-2osG-101019 ;- a: - 4i 22.6 5.9 
1a2: 3642G loos-ossG-101020, · - a· 4l 22.4 lfo ' 
1&W3641Gj DGS-o4SG~1Q1020 : ~- 4j 22.3 6.2i 
191 I 3639G ! DGS-01SG-101020 : 8, 4 i 22.6. 5.7;-
192i 3635G j DGS-31SG-101019 '. a· 4j 22.9 6.1 ~ ---:r: 3623G ! DGS-OSSG-101018 r·· 9· si -- 23.3 - 5.2i • 
- 4 [' 3640G i DGS-02SG-10102oi·. - a· --51· 23.4·-· 5.9! 

e: 3634G i DGs-30sG-101019 , a· - 5· - 23.4 · 4.9: 
10: 3628G j DGS-16SG-101018 j--B. ~i 23.1. 6-:-oj 
21i 3636G ; DGS-33SG-101019 '. a· 5 , 22.7 6~1i 
251 3645G ] U4Q2SG-101021 I a· 5 i 22.7 5.6: -
26i 3625G j DGS-09SG-101018 : 8 5i - 225· . 6.1 ;--+-

- 51 :3624(;. DGS-OBSG-101018 i -a· 5 1 22.5 6.3; 
72 3627G I DGS-13SG-101018: . 9·-5 22.9. 6.1! 
74 i 3655G r Control ~ ·9· 5 22.6 6.0 

162'. 3643G i U3C2SG-101021 : 8 5 22.9. ·5_9: --
108) 3638G i DGS-35SG-101019 : B. 5 ' --23:i.. . . "6.1' -
109j 3633G i DGS-26SG-101019 ;- B 5 . 22.8 6.31 

· 123 j 3631G ) DGS-21SG-101019 ! 8 5 22.5 6.DI 
127i 3629<3i15GS-17SC3~1o10fa , a s 22.6· 6.o! 
138i 3632G I DGS-25SG-1010191 8 - 5 ·- 22.9 6.2i 
142i 3637G i DGS-34SG-101019 I 8 5 22.6 5.~J _ 
155j 3644G i U4Q1SG~161621 1 8 5 22.6. 5.2: 
169j 3626G j DGS-12SG-101018 i 8 5 22.7 6:0: 
181 j 3630G j DGS-20SG-101019 I 8 5 22.7 5.9,; 
182i 3642G ) DGS-06SG-101020' 8 5 22.6 5.6' 
184[ 3641G. DGS-04SG-101020 , -9 . . 5 22.4 6.2 
191: 3639G oG'S-61 sc;-:-1o1020 · 8 · s. 22.f 5-:-1r 
192'. 3635G DGS-31SG-101019 a· 5· -· 22.9 . 6.0 

+ :,-:- 3623G DGS-OSSG-101018 B 6 23.5 6.1 i 
4: 364oG · o"GS-02SG-fo1020 · 0 1r 23.4 5.9. a: 3634G. DGS-30SG-101019 8 6 23.5 4'.~. 

10: 362BG DGS-16SG-101018 8 6 1 23.1 5.8 
~, 3636G . DGS-33SG-101019 ·- a· 6 22.8 6.0 
25. 3645G U4Q2SG-101021 8 6 ' 22.7 5.6 
26 3625<3 · o GS-o9SG-1ci1010 a 6 22.s· a:o· 
51 : 3624G . DGS-08SG-101018 a· 6 22.5 6.2. 

I 
+ 
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Test Number: 814-3 Freshwater Sediment Test 
10-Day Chironomus dilutus 

72' 3627G I DGS-13SG-10101B B 6 22.9' 6.1 
74' 3655G :--- ·Control 8 6 22.6 6.0 

102 -3643G' u3c2SG-101021 B 5· 22.9 5.6 
108: 3638G i DGS-35SG-101019. 8 6 23.1' 6.1 
10!)° 3633G ! DGS-26SG-10W19. 8 6 22.8: 6.1 
123 3631G ! DGS-21SG-101019 6 6 22.6 ~~' 
f2i 3629G ' DGS-17SG-101018. 8 6 22.6 6.0 
138 -3632(3 DGS-25SG-101019 - 6 6 22.8 6.f 
142 3637G · DGS-34SG-101019 8. 6 22.5 6.2 
155i 3644G · -u4a1s<3-1o1ci21 · a 1 s 22.s s.2 
169l 3626G DGS-12SG-101018 8' 6 22.6 5.7 
181 i 3630G . DGS~zo§G-1 Ofo1 S. 8 6 22.7 6.1 
182 i 3642G I DGS-06SG-101020 8. 6. - 22.5. 5. 8 . 

_ 184j 3641~ '. QG~-Q.4SG~101Q?O: S, 6 22.4 6.3 
191' 3639G . DGS-01SG-101020 8 6 22.7 ' 5.2 

· 192· 3635G ioos-31SG-101D19: 0 s 23.o ' ~·.:!, 
T 3623G I DGS-D5SG-101018 . 8 7 23.1 5.3 
4 · 3640G 1°0Gs-02sG::-.lo1020' 8 7 23.2 5.2, 

- 5· 3634G 15GS=36SG-101ofa : 8 1 23.3 s:2i 
10 -3628G I DGS-16SG-101018; 8 f - 22.9 5.5 
i f 3636G I DGS-33SG-101019 l -~) 7 22.6 5.7' 

25· 3645G i U4Q2SG-101021 I 81 7 22.5° 5.2 
26·3625G:DGS-09SG-10101S . 8) 7 22.4 5.7 
51 ! 3624G I DGS-OSSG-101018. ai - 7 - 22.3· - 5_7--
72: 3627G : DGS-13SG-101018. ··aj - T- 22.8 5.9 
7 4 ! 3655G ; - - -Control 8 i 7 22.5 5.4 

102! 3643G U3c2sG-101021 ai 1 1 22.8i 5.5 
108 i 3638G; DGS-35SG-10ttfi9. 8'. 7: 23.0: 5.7 
109i 3633G - DGS-26SG-101019 a: 7: 22.6i 6.o· 
123i°3631G . DGS-21SG-101019 9 ;- 7:- 22.4) ·5.8·- ' 
127 r 3629G . DGS-17SG-101018. - a· - -7: - 22.5: - 5.5. i-t-
138 i 3632G DGS-25SG-101019 · - · 8 71 

- 22. 71- 5.7' ' · · · -
142j 3637G. DGS-34SG-101019 a· - 7; 22.5: 6.2;--r-
1S5j 36M G: J!_4Q1SG-101021- : a· 7, 22.~) ~.Qj-
1691 3626G. DGS-12SG-101Q18 ~- i 22.5j ~&J 
181 I 3630G. DGS-20SG-101019 8 71 22.61 5.6: 1 

182] 3642G . DGS-06SG-101020 ):._ 8 7-.. -- 22.4 ! _ 5.6 i __ r-+-· ___ ~ . 
1841 3641G . DGS-04SG-101020 . 8 7 22.31 5.9\ I 

_:f91 j 3639G: DGS-01SG::!9102~' 8 f ~2.6j ~.:~l - j 
1921 3635G i DGS-31SG-101019 '. 8 7 22.81 5.5i 

-- ~ j·J623G; DGS-OSSG-1010181 a· B 23.4i 5.si 
41 36400: DGS-02SG-101020 ' 8 B- 23.3;- 5.2·-
6 i 3634G; DGS-30SG-101019 j 8 8 23.4i 5.3-

10i 3628G ;J5GS-ffiSG-101618 i ff a· 23.f 5.5· 
21J 3636G • DGS-33SG-101019i !!_ , 8 23.1-;- - 5.9 --.· -· -
25) 3645G: U4Q2SG-101021 ; 8 8 22.8 5.4 

- 26i 3625G. DGS-09SG-1oi01a I a· a· 22.0 i 5.6' 
§"fj 3624G: DGS-OSSG-101018 i 8. B - 22.5 5.6 
12: 3627G · DGS-13SG-101018 : 8 8 22.9 5.8 

- 74i 3655G ;- - Control -- - - 6 a· - 22.8 . 5:3' 
102i 3643G U3C2SG-101021 8, 8' - 23.0 5.9 
108i 3638G' D-GS-35SG-101019 ; 8. 8 23.0 5.8 
109J 3233G: DGS-26SG-101019: 6 8 22.8 5.9 
1231 3631G DGS-21SG-101019 : 8 8 22.8' 5.7 
121i 3629G. 5C3S:.17SG~101018 · a: a 22.7 5.8 
!__~i 3632G . DGS-25SG-101019 : - a: S ~ 5.5 
142i 3637G DGS-34SG-101019 . 8 8' 2is· 5.7 
1551 3644G. ·u4QlSG-101021 ; B ~;- -22.6. S~ 

169j 36~~~- - D_§S-12SG.::1q~~18. 8: 8 22.6 5.6 
181) 3630G. DGS-20SG-101019 ' 8 8 22.7 _ 5.4 _ 
182 3642G DGS-06SG-10102D 8· 8, 22.7 5.3 

-~ 
I 

~ 

i . t 

_, __ 



Test Number: 814-3 Freshwater Sediment Test 
10-Day Chironomus dilutus 

184 3641G: DGS-04SG-101020 8 8 22.6 5.5 
191° 3639G: DGS-01SG-1Ci1026· 8 8 - 22.8. 5.4 
192' 3635G; DGS-31SG-101019 B 8 22.9 5.6 

{ 3623G ; 00S-05SG-_-1o101a· B 9 23.4 4.8 · 
4 :·364DG . DGS-02SG-101020: 8 9 23.2 5.1 
6 3634G DGS-30SG-101019 8 9 23.3 4.9· 

1()' 3628G. DGS-16SG-101018 8 9 22.9 5.6 
21 . 3636G - DGS-33SG-101019; B 9 22.6. 5.9 
25 . 3645G. i.J4ci2SG-161021 ; 8 9 22.6 5.3 
26 3625G : oGS-09SG-101016 '. 8 9 22.5 5.3 
51: 3624G 1 0Gs-08SG-10101e' 0· 9 22.4 5.8 
~2: ~s21~ ! 0Gs::i388=-fD-fOf0: a g 22.el 5.8 . 
741 3655G Control 8 9· 22.s: 5.'21 

102 ' 3643G. U3C2SG-161021 8 9' 22.8-1 5.51 

108 3638G ; DGS-35SG-101019 8 9, 22.9· 5.7 
109. 3633G DGS-26SG-101019 8 9· - 22.i 5:5° 
123' 3631G . DGS-21SG-1010191 8 S - 22.5 - 5.S 
127 3629G: DGS-17SG-10101B. 8 . 9 22.5 4.6 
138· 3632G; DGS-25SG-101019 a· 9 22.7 5.7 

. 142 . 3637G j ~GS-34SG-101019 B' 9 22.5;- 6.0 
1551 3644G I U4Q1SG-101021 I 8 - 9 ·- 22.51 - 4.B'.. 
169:3626GiDGS-12SG-10101B. 8 9 22.5\ 5.f: 
181 J ~630G j DGS-20SG-101019 :_ !: _ !!; __ 22]j _ 5.7· 
.1821 3642G ! DGS-06SG-101020 .. _! _ ~; 22.4 1 5.1 
104: 3641G I DGS-04SG-101020 8 9 22.4 1 5.8 t 

_ 191 ; 3639G j DGS-01SG~101020 ; 8 9 22.6. 5.0 · 1- __ _ ___ . _ T __ --+-
1921 3635G: DGS-31SG-101019 · 8 9 22.9 5.4 : 
-T 3623G ; DGS-05SG-101010 ; ~: 1() 22:9' 5.2 142i 6.4 0.3 5!. _ 30: 

4 3640G DGS-02SG-101020 a: 10 23.f 5.2 1491 6.4 0.5 34 30 
6- 3634G. DGS-30SG-101019 _!!._ 1o· - 23.3. 4.5· 153 6:2' 0.4 1 4~ 1 30 

10 3628G-DGS-16SG-101018; 81 -10.- 23.0 - s.g 147 6.4 1.3 i 43 . 30 
2f3636G.DGS-33SG-101019 :- · 0: 10--22.6 1 · -~ 6.3 ! 144. 6.4. 0~2 ] 34· 30 
25 3645G · U4Q2SG:.joffi21 i 0 101 22.5~ 5.8 ' 145· 6.3 · · Cf3'. 43· 30· 

'25'J625G i DGS-09SG-101018 ' a: 101· 22~ 1 - 5.91 144. - - 6.4:- OAC 34' 30· 
-sf 3624G I OGS-OBSG-101018 . 81 101 22.31 6.2 : - 142 - §.ii- 0.21 __ 34 ··-= 30 =-______ . ___ _ 
12: 3627G I DGS-13SG-101018 8' 10i 22.81 6.1 145 6.51 0.3 51 30 
74 : 3655G j Control if 10' 22.4 1 5:3' _ 14~, _ 6.3 , 0.4 34 30 

. 1021 3643(3 i U3C2SG-101021 B - 10 - 22.J_°~ _ 5.7 _ 144:_ . 6.3 ; OX 34 ~l L 
1081 3638G I DGS-35SG-101019 8 10 22.9 5.9 1491 6.4 0.5 43: 301 ' 
109j 3633G ; DGS-26SG-101019 8 10 22:6: 5.9 143: 6.3 . 0.4 ·- 51' .. - 301-- - !-
123; 3631G i DGS-21SG-101019 , 8 16' 22.4. -·S.(f 1411 6.3 0.4. 43 301 
121136200 i DGS~17SG-101018 _8_ 10 22.4 --ii- 1421 - 6.4. O:f 43; 30 ' 
138; 3632G I DGS-25SG-101019 8 - 10- 22.i 6.3 144 --6.4- 0.21 341 . 30,-~, 

. 142 i 3637G I DGS-34SG-101019 : 8. 10 22.4 6.2 142 6.4. Q.4 i 43 [ 30 , 
1s5: 3644G ! U4Q1SG-101021 6' - · 10.- 22.4 - 4.9· 144. 6.4: 0.41 43 · 30 
169; 3626G: DGS-12SG-101018 I 8 . 10 22.41 5.6 141 . 6.3 ---0.2' 43: . 30. --
18f 3630G. DGS-20SG-101019 ; a: 10: 22.6 6.1 143 6.4 0.2 34• 30 
182 3642G ; DGS-06SG-101020' 8 10 - 22.4 .. '' 5.5: 141 6.3: o.s; 341 3o 
104· 3541G DG8-54SG=f01o:io · a 10, 22.3 ' 5.9 144 - -6.4: - o.5' - 43· - 30 --
191 · 3639G. DGS-01SG-101020 8 101 22.61 S.o: 145 6.3 0.4' 51 30 
192' 3635G: ~~s-~1s<3-1o1019·- 6 .. - 10· 22.9 ' 6.3.'. 142· E:.4: 0.4 43 3o 

Mean 
SD 
n 

.. - - ·Min 

Max 

22.7 
0.3 
264 
22.2 
23.6i 

I 

6.1 143 
0.6 5 
264 48 
4.5· 133. 
7.3 158• 

Page ~4 of~ 

6.4 0.4 41 
0.1: 0.3 5 
48: 48 48 
6.1' 0.1 34 --·--- - · -
6.81 1.5 51 

31 
3 

48 
30 
40 

f-
l 

6.6 
02· 
24 

6.1 
7.0 

5.8 
4:6 
24 

1.8 
21.9 
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AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Pore Water: Computation Worksheet 
. . ·-- . - -

Salicylate Method .(SOP #5492) 

.B!!!!!! 
. Sample 

- · ideSCrlption 

ls1ank 

Dilution NH3-N . Salinity . 
· :factor '00655 ;(mg/L) , pH :(ppt) 

iT.-6 mg/L NH3~N Std. 
'3.0 mg~ NH~-N Std: 
.6.0 mg/l NH3-N Std. 1 

- : f(o 'mg/L-NH3:N ~!d .: 

3.0 mg/l sp!~e 
. 3.0 mg/L spike dupl. 

:s.o mg/l ?.~~source 

0.131 
0.332 
0.642 
1.100 

0.340 
0.338 

0.548 

5 0.049 
5 0.076 
5 0.141 
5 0.060 
5 0.102 
5 0.051 
5 0.046 
5 0.039 
5 0.181 
5 0.051 
5 0.171 
5 0.063 
5 0.175 
5 0.069 

1.00 
3.00 · i 
6.oo ·: 

10.00 ' 

3.11 
3.09 

5.00 

2.24 
3.47 
6.44 . 
2.74 
4.66 ; 
2.33 
2.10 
1.78 
·· ·--· I ·-

8.27 
2j3·- · 
7.81 
2.88 1: 
?-99 1 ! 
3.15 : 

; 

·t 

. Reporting limit (mg/L) = 

I ; Recovery (%) = 
~ ~ : Precision (RPO) = 
. _ '.2nd source: (%) = 

I I 
- -1 - - - - - -

Sample volume (ml): 
'bflulion factor · 

0.5 

103.2 , 
o.591' 

100.1 j_ 

0.10 
5 

1. 
2. 
3. 
4 . 
5. 
6. 
7. 
8. 
9. 
10. 
11 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

3623G 
3624G 
3625G 
3626G 
3627G 
3628G 
3629G 
3630G 
3631G 
3632G 
3633G 
3634G 
3635G 
3636G 
3637G 
3638G 
3639G 
3640G 
3641G 
3642G 
3643G 
3644G 
3645G 
3655G 

5 0.248 11 .33 - . Sample Set Description: 

33 
34 
35 
36 

P814-3 bulk interstitial NH3.xls 

5 
5 
5 
5 
5 
5 
5 
5 
5 

0.269 
0.105 
0.150 
0.480 
0.210 
0.110 
0.061 
0.080 
0.058 

12.28 
4.79 
6.85 

21.92 
9.59 : 
5.02 
2.79 
3.65 
2.65 ' 

! 
t I 

Page 3'5 of LJ :. 

Proj.No.: 814-3 
Test Day: 
Species: 

Bulk sediments 

Analyst: 
Date analysed: 

. l I 

-I· 

RSC ciz--
5/16/2011 

3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-Nin Sediment Pore Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

Result 
- ·Sample Dilution 

description ifactor 
!Blank 
: 1_.6 r:n~/l N_H3-_N Std. 
3.0 mg/l NH3-N Std. 
6.0 mg/L NH3-N Std. 
10.0 mg/L NH3-N Std. 

3.0 m~/L spike 
3_.o ~~_IL ~i~e dupl. 

. 5.0 m_g/~ _2_nd ~ource 

1. 3623G 
·-

2. 3624G 
3. 3625G 
4. 3626G 
5. 3627G 
6. 3628G 
7. 3629G 
8. 3630G 
9. 3631G 
10. 3632G 
11. 3633G 
12. 3634G 
13. 3635G 
14. 3636G 
15. 3637G 
16. 3638G 
17. 3639G 
18. 3640G 
19. 3641G 
20. 3642G 
21. 3643G 
22. 3644G 
23. 3645G 
24. 3655G 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33 
34 
35 
36 

P814-3 bulk interstitial NH3.xls 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

NH3-N 
00655 ~ (mg/l) 

- 1'3 I 1.00 
.1"J'V 3.00 
• fc,'-('V 6.00 
/. J 10.00 

·'NJ 
.r1r 
:s~rf 

. •tf 1 
• ()7 
, t '-11 

Mo 

I 

lov 
. (lb, 
·_ ~...," 
.~l1 
... I 'i I 

I)('/· 

: nr 
- 0€.J 
. 11 '$" 

J( .. 1 
; z...4'( 
" Uj., 
• I o :S 

~I to 
. 4' a-G 
• Z..1 0 
• /I l 
, Z> GI 
... ~~ 

... o-~O' 

pH 

I 

to.I 

--"'·s 
' io~"t . 

cP.S 
<o::t' 
(o.5" 
(p,(Q 

_11.0 
'ti.l 

G;., l 
'1,f.o ' 
'-.5 
'-·tr . 
lo~ 

'°·" t.l 
~.+ 
/p,~' 

. '°·T 
b,l 

"'·~ 
ti:,.<( 
(Q.i' 
(p, Co 

Salinity 
(ppt) . 

Page 2''-:> of '-I 2> 

= • .., 8 

°""' 
Ola) 

9l•nd.,d CUNI 

a1lm 
·~l±±±t:t::tl::l±bt:±±tt±ttt±t±: 

OC:O 20) 4Cl1 111.i.) IQO 1000 t2Cll ................... 

Reporting limit (mg/L) = 

Recovery(%)= 
Precision (RPO) = 
2nd source (%) = 

Sample volume (ml): 
Dilution factor 

0.5 

#VALUE! 
#VALUE! 
#VALUE! 

0.10 
5 

Sample Set Description: 
Proj.No.: 814-3 
Test Day: 
:Species: 

Bulk sediments 

Analyst: 
Date analysed: 

RSC 
5/16/2011 

3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

Result 
----s;n,p1e 

·description 
Blank 
1.0 mg/l NH3-N Std. 

.. 3·.6 mg/l NH3-N Std. 
. 6~0 mg/L NH3-N Std. 
10.0 mg/l NH3-N Std. 

.3:~ mg/l spike 
} .Q ~-g!L spike dupl. 

5.0 ~_g[L 2nd source 

1. 1 
2. 4 
3. 6 
4. 10 
5. 21 
6. 25 
7. 26 
8. 51 
9. 72 
10. 74 
11. 102 
12. 108 
13. 109 
14. 123 . -
15. 127 
16. 138 
17. 142 
18. 155 
19. 169 
20. 181 
21 . 182 
22. 184 
23. 191 
24. 192 
25. 
26. 
27. 
28. 
29. 
30. 
31 . 
32. 
33. 
34. 
-
35. 
36. 

814-3 overlying NH3, Day O.xls 

Dilution 
.factor 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

NH3-N 
00655 :(mg/L) 

0.131 1.00 
0.332 3.00 
0.642 6.00 
1.100 10.00 

0.340 3.11 
0.338 3.09 

0.548 5.00 

ooo toe> 400 eoo am ....,.....-.. ... 

Reporting limit (mg/l) = 

Recovery (%) = 
Precision (RPD) = 
2nd source(%) = 

0 Sample volume (ml): 
l Dilution factor 

' ' 

0.1 

103.2 
0.59 

100.1 

0.50 
1 

0.027 
0.082 
0.041 
0.020 
0.032 
0.040 
0.066 
0.050 
0.050 
0.024 
0.057 
0.112 
0.080 
0.081 
0.027 
0.021 
0.097 
0.032 
0.030 
0.022 
0.092 
0.159 
0.049 
0.071 

0.25 
0.75 
0.37 
0.18 
0.29 
0.37 
0.60 
0.46 
0.46 . 
0.22 · 
0.52 
1.02: 
0.73 
0.74 
0.25 
0.19 
0.89 
0.29 · 
0.27 
0.20 
0.84 
1.45 
0.45 
0.65 

'Sample Set Description: ; 

Page 3-"f of 15 

Test No.: 814-3 
Test Day: O (5-6-11) 
Species: Chironomus 

Overlying water 

.Analyst: RSC (l~ 
: Date analysed: 5/16/2011 

3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-Nin Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

I 
Result 

·sample 
'd-escription 

1Blank _ 
1.0 mg/L NH3-N Std. 
j 3.0 mg/L NH3-N Std. 

-16.6 mg/L NH3-N Std. 
T1 o:~mg/~f\jl-h-NStd. 
' 
1 3.o mg/L spike 
! 3.0 rng/L spike dlJpl. 

_ 5.0 mg/L 2nd source 

1. 1 
2. 4 
3. 6 
4. 10 
5. 21 
6. 25 
7. 26 
8. 51 
9. 72 
10. 74 
11. 102 
12. 108 
13. 109 
14. 123 
15. 127 
16. 138 
17. 142 
18. 155 
19. 169 
20. 181 
21. 182 
22. 184 
23. 191 
24. 192 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

814-3 overlying NH3, Day a.xis 

Dilution 
factor 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

NH3-N 
:oosss (mg/L) 

,. r l, 1.00 
. 1.'1'1./ 3.00 
.(...'fl.·....- 6.00 

f. I 10.00 

'1. l./ O 
·_Tlf 

, (°i.jf 

JJ1-( 
• l)~V 
• Dljl 

.. O"l...D 

,o?V 
oL.j () 

·u0t,, 
' . otu 
~so 

: i>}..'f 
• (} .;:·7 
• l 11...-

n ... -~ .• l 
• o ?I 
0 -V1 

.. i) Z.,/ 

. J'/7 
D"''v . s 
O>JO , 

~ i]'LV 
JtJ1-

: I ~1 
_oCff 
1 ai I 

OllXI 

ii 0000 
8 

0<00 

02QO 

o ODO ,__,_._,~._,___._ 

SandiirdCurvt1 

Oa:J ?ID •Ol 100 eoo 10.0CI 1200 

...,._ ............ 

. Reporting limit (mg/L) = 

Recovery(%)= 
. Precision (RPO) = 
2nd source (%) = 

Sa~ple volume (ml): 
Dilution factor 

Sample Set Description: 
Test No.: 814-3 
_Test Day: O ( 5-6-11) 

0.1 

#VALUE! 
#VALUE! 
#VALUE! 

0.50 
1 

Species: Chironomus 

Overlying water 

/~_n_alyst: 
Date analysed: 

RSC 
5/16/2011 

Page '3'3 of <-! 3 3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

To~~ ~m.m~ni~-N i~ ~at~r: Compu~tion Worksheet 
Salicylate M~thod (SOP #5492) 

Sample 
- ·aescription 

Blank 
- ; 1.0 mg/L NH3-N Std. 
;3.0 mQ]~_N_H~~N Std. 
: ~-5J~g/~ _Nf:i3-~- ~~-. 
1 o.q mp~ NH3-N Std. 

3.0 mg/L spike 
. 3.0 mg!_L ~pike dupl. 

~ 5.0 mg/L 2nd source 

1. 1 
2. 4 
3. 6 
·-
4. 10 
5. 21 
6. 25 
7. 26 
8. 51 
9. 72 
10. 74 
11. 102 
12. 108 
13. 109 
14. 123 
15. 127 
16. 138 
17. 142 
18. 155 
19. 169 
20. 181 
21 . 182 
22. 184 
23. 191 
24. 192 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

814-3 overlying NH3, Day 10.xls 

Dilution NH3-N 
factor · ODsss (mg/L) 

0.131 1.00 
0.332 3.00 
0.642 6.00 
1.100 10.00 

0.340 3.11 
0.338 3.09 

0.548 5.00 

ll•nd•rd Curw 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.035 
0.050 
0.040 
0.140 
0.020 
0.027 
0.041 
0.024 
0.031 
0.046 
0.041 
0.053 
0.039 
0.039 
0.015 
0.018 
0.042 
0.040 
0.024 
0.018 
0.052 
0.054 
0.039 
0.038 

0.32 '. 
0.461 I 

0.3?_: :· 
1.28 ' 
0.18 
0.25 
0.37 
0.22 
0.28 
0.42 
0.37 
0.48 
0.36 
0.36 
0.14 
6.16: 
0.38 ; 
0.37 
0.22 
0.16 
0.47 . 
0.49 : 
0.36 • 
0.351 

-------

Page 2f\ of ....( ·;:, 

Reporting limit (mg/L) = 

Recovery (%) = 
Precision (RPO) = 
2nd source(%) = 

'. Sample voiume (ml): 
Dilution factor 

Sa~ple 5_et D~scription: 
Test No.: 814-3 

0.1 

103.2 
0.59 

100.1 

0.50 
1 

Test Day: 10 (5-16-11) 
. Species: Chironomus 

Overlying water 

Analyst: 
Date analy~ed : 

RSC (l9J 
5/16/2011 

3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

-l 
Result ,....,.,,....,. 

Sample 
-- : descriPtfon 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 . 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31 . 
32. 
33. 
34. 
35. 
36. 

Blank 
' f 6 mg/L NH3-N Std. 
. 3.0 m~/L NH3-N Std. 
:s.O mg/L NH3-N Std. 
10.0 mg/L NH3-N Std. 

3.0 mg/L spike 
'3jj m_g/~ spike dupl. 

- . 
: 5.0 mg/L 2nd source 

1 
4 
6 
10 
21 
25 
26 
51 
72 
74 
102 
108 
109 
123 
127 
138 
142 
155 
169 
181 
182 
184 
191 
192 

814-3 overlying NH3, Day 10.xls 

1Dilution 
ltactor 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
--
1 
1 
1 
1 
1 
1 
1 
1 
1 

~ 

NH3-N 
·oosss (mg/L) 

..1'11 1.00 
.7'l'V 3.00 
.6--t v 6.00 
/, 1 10.00 

' ']41J 
, 'l"1Y 

.~'-/ v '·1 

. u?< 
, J{ () 

• .) 4 0 , y.::. , 
• ti 1.,...() 

';) l-1 
• ~'11 
• J),,'f 
,()11 
J4l 

.. 4( .. o 
• i)~J 

(J ·-i q 
.1>19! 

Standatd CuN• 

'"" 
•000 

oeoo - -
a oeoo 
8 . ..., 

_,.. -om ~ -
!.- -

oooo l:ttttt:l::tt1::tl:::t:J:j:t:J:lt:t!::t.tti:tt:r::Gt~ 
OQD 200 <4 00 100 la> 10U> 120) ......-.. 

. Reporting limit (mg/L) = 

I . 
1 Recovery (%) = 
. Precision (RPD) = 
2nd source (%) = 

Sample volume (ml): 
Dilution factor 

0.1 

#VALUE! 
#VALUE! 
#VALUE! 

0.50 
1 

-,,,, _r-
: GI~ 

Sa~ple Set Description: 

' J41..-
J40 

'. DV/ 
• 01 t' 
• DS'°V 
-~ ('<-/ 
• o 1 ~r 
_ oir 

Page lf O of --4; 

Test No.: 814-3 
. T~s~ Day: 10 (5-16-11) 
Species: Chironomus 

. Overlying water 

Analyst: 
Date analysed: 

RSC 
5/16/2011 

3-1-05 



RAW DATA DIVIDER PAGE 
Test No. 814-3 

CHAIN-OF-CUSTODY RECORDS 



lam o us o 1v ecor a >oratorv na1vs1s Cl . f C t d R d&ll A I . R eciuest 
l ahornlory Number: 

Oale: 
Project Name: Gasco Data Gaps 

f'rojP.r.I Number: 000029-02 
Projer.t Manager: Ryan Barlh (/) ... 

Phone Number: 20G.903.3334 
GI 

·= Ship1mml Method: Ill ..... 
c 
0 >. (.) 

"' ~ Ill 

Collection 0 Ill 

ci "' 0 
Line Field Sample ID Date/Time Matrix z ID 

1 tx;i~-o8SC::t -1 l O'f t 8 l/l 1~111 oCf f# ~ l )(.. N ~<; 
2 ~~ -d1~- ltoth8 l ocf z.. l x. tJ ~ 
3 
~ 

tus-os~-tcc'--!lt 11z8 I \( ._) pr• 

4 "D6S- l2~ -llo4l& 1&11- I Sl \.) ~s 

5 DU!:>- 13&:t- f{o£ll8 1 i.(cf.o I )l ..> ~ 
G - l:Xt~- (!o5i.-:t- ((~lg l~~ \ )( a.:: '1IS 
7 l:(iS..- 11-S(:i - llOt.ilg 'II tS-32- I JC t.J AC.: 
0 'b'-t ~ - zu SL1 - II oi.f 19 c.tl 1'\. / l\ Oi4'i \ ')( Pl¥.. 
9 TX..,S ·- is-cc,. -11 D4 I 'l D'f41 l x ~ ~s 

10 ~~-Jo.Seq - II o4lc; I o1-) \ 't L.:~ 

11 ~S:>- 3.3Sb -ltot.ft9 1\3 \ \ ')( tJ ~ 
12 "DU)-3:./~ -llc41 c; [).3~ \ 'I.. tJ Pr.c.. 

13 "Db~-3s-<l4- ll o4:t<7 113'1 I x. A. PO 
14 ~S- itS<::i - f(o4t9 li.f-'2-0 I )(. r.J ~"' 
15 ~S.-· ?L~ -((o«\°r ...__ ...._ / lSO/ ,1 \ 'f p~ 

Noles: 

Rehnquished By: Company: Anchor QEA, LLC 

Dale/Time 

Relinquished Uy: Company: _ _ ____ _. 

Signature/Printed N<ime 

Test P::iramelers 

~ ~b ·Z>f ~ 

*' ~ ·.u; IG 

;. ~ z.~ ~ 
~ ~ ~ ~ 
\t ~Co z~ ~ 

ti: ~ 2.~ ~ 
~ ?;(., ~ "' ~ '" ?c ~ 
~ ~ :~'2. 14 

""' 3{,, '~"' 16 
~ ~ ~b ~ 

ri- ~ :; "1--~ 

~ ";{,, ~ ~ 

It 'ila ?I ~ 
~ '.>ki ~?> ~ 

SigMIUfe/Prinled Name 

~.Jt,A..O~,-~~ 
~D \JZ.l~<>AQ..R..~ 

Signalurelr>rin!Atl N"lme 

D1s/ril>ul1ow A copy will be made for C11e /afJm alor y ;md c: lienl. Tile Project file w1l/ rel11i11 l/1e orrgirml 

~ANCHOR 
OEA~ 

Comments/Preservation 

c. oc \ e..\'" 4'- l - l. 0 °L 

<2oc\e.v- •'2. - l.O ~ 

Cc.t-..ll_v 1it3 to'"£.. 
Ct:o~-v- \l ~ uo'l 
Ccc\e.or .... s 1,5~· 

I 

Company 5•6,vu o Y 

q -w- · < ?: ?c.J 
Dale/Time 

DalefTime 

Page_ l _ of "2-



iam o US 0 IV Cl . f C t d R ecor d & Lb a ora orv A . R na1vs1s eciues 
Laboratory Number: Test Parameters 

Date: #I 1tj I 11 

~~~~~ Project Name: Gasco Data Gaps 
Prnjecl Number: 000029-02 

Projer.l ManaQer: Ryan Barth UI ... 
Phone Number: 206.903.3334 

QI 
c 

Shipment Melhocl: 
·n; -c 
0 >. u ... 
~ UI 

Collection 
0 UI 

0 
... 

Field Sample ID Date/Time Matrix 
.!:! 

Comments/Preservation Line z m 

1 'DC:? S-3 I ~c~ - I I oL{ I<:; '11r<t/11 155~ ~ I ><.. ~' 6 ~ ?b ~$ 6 
2 ( 

3 '----
4 -----5 -------G -----7 

r---r-~ 

6 
-r-- ...._ 

9 ---- ----
10 -- . r--. 

11 !'----
-

12 

13 -
14 

15 
Not()S'. 

flelinriu1shed lly: Company: Anchor QEA, LL.C 

~~~..,L1~:~~'.1....,-...~~~~~y~~~~~'.--l-~ll~~-~~i_3_o~-------< 
De1le/Time Signature/Printed Name D11te/Time 

Relinriu1shed By: Company:----------< Company -~N~AS~-----< 

'"' -'1.o - I\ l 0 '-l s 
Sign8lure/PrintP.d N<1me Date/Tane 

Distribulior~ A cnpy w1/l lm macJo for tile /al1m atory arrrl r.lie11t. Tiie Project filR will retain lfJe original. Page~or_3-. __ 



Cl . f C t d R lalll 0 us o 1y ecor d & L ll A I . R a oratory na1ys1s equest 
Laboratory Number: Test Parameters 

Date: c.../ /?-1 "' \J:;~~;~o~~ Project Name: Gasco Data Ga1>s 
Project Number: 000029-02 

Project Manager: Ryan Barth (II ... 
Phone Number: 206.903.3334 

Cll 

-~ 
Shipment Method: ( 'ti\.L<'i Q.r nJ -c 

0 >. u "' , - (IJ 
0 (/) -Collection "' ± DatefTime 
0 .2 

Comments/Preservation Line Field Sample ID Matrix z m 

1 N:1S-o4~<:t 'llotl:w l.Jllc/11 o'!S-1 ~\) \ y... N ,5 *'" ~~ ti L.f l ,,.. c,Dru~L"' I - 1.5 c<-

2 DtlS ~ o<o,lL.., - It vc.J'Z .. o bG-11- I 'X- Nft5 :Ii- ~ ~~ t.& ,..,..._ 0-JJ :i:t- 2.. - c.s"'c... 
3 l:>tqS- 01...SG - II otJic JD:hl I )I N~ .. ~ '1 'I 0(:,- G'lt\~:ti ~ - l.o 0

c_ 

4 rQl.-:t~· Dl$<-, -(1()1..f1o II {D \ ~ t' A6J ~ ~( IJ~ I <.r c:..oot-- #" d - 1.seoc.. 
5 -:oq~ - 4fSL1 -/I ot.{Z.C 11../4 I x NA-~ # "?J lb~ ';J-/;, 

6 "'h <.::i <; - 4 b <;/.;z ,. ll CJ.Ii. 0 l'-llb ' "t ,. Pt-~ d ?J "" i:.C:: 
7 i'>t., S - Sb 5LJ - II ~'ZD lsoi4 I x 

' p. 
It ·; b'i ~ C:"" 

8 1)£:]5- ~)L1..- //tX/'2-0 'I/ lbtR I 'f.. "~ !:#" '3 b~ I C:::,. 

9 '"D~~- 5'J..S'4-ltcxtil1 <Jh.1/11 D&UD 1 >( N Mo ... ~ {;,!$ 017: ... 

-:I>~~ -SI SC:1 ---1101.{21 
. 
~ I 'I- ,..~~ ~ ~ ~'l ~ G:· 10 

11 U3(1..Sl::t- {tot./-i..t / 'JJ-.r. \ y P.~Ati 4t ~ (," ~"" 
12 lAl.{Ql...~ -I /oi.J.Z/ I~ \ ~ 1-1¥" 6 r:1'1 ~G 
13 L;i..IQISiq - l(ocJi..I • J J~'J,71- '~ 1 '}.. ,.~fr. ~* 1> ~if 'ftr 

I .. 
..i - - V"'I 

I I ·-15 -
Noles: 

Company: Anchor OE.A, LLC Received By· 

· ZZ- '( 
Signalure/Prin Date/Time 

Received By: 
Company: --------1 

~· 2?·r/ 
[);ite!T 1rne Date/Time 

Distrihulian: A copy will /Je made for tl1e J:ibomlory and client. T/ie Pmjec/ rrle wrl/ relam 1110 original. Page_l_or_I _ 



APPENDIX Ill 

RAW DATA - REFERENCE TOXICANT TEST 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES) .' 0 ""' \~\,..,)(/. \,. 

~-l ""'c/C:'7 ~~...,,. 
Test No. 999-2881 QC Test Investigator Y ,... 
Test Type (rangefindin definitive) Test Length (hr) 96 .____ _ _.........._ ______________ _ 
Species Chironomus dilutus 

STUDY MANAGEMENT 
Client: QC test 
Client's Study Monitor: QC test 

~-----,-----,-----------------------Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport Laboratory 
Laboratory's Study Personnel: 

Proj. Man./Study Dir. G.J. lrissarri b\\ 
QA Officer L. K. Nemeth 

1. 4-4-2--4~?) 2. 0L-ec JJ4faQ~ 
3. 4. ------------------ -----------------Study Schedule: 

Test Beginning: S'- G:.-11 Test Ending: 5-10- 11 J o'-/o 

TEST MATERIAL 
Description: Potassium Chloride Crystals - Lot No.: c 't~ 2. ~ o 
NAS Sample No. 
Date of Collection: 
Date of Receipt: 
Temperature (deg C): 
Dissolved oxygen (mg/L): 
pH: 
Conductivity (um hos/cm): 
Hardness (mg/L): 
Alkalinity (mg/L): 
Salinity (ppt): 
Total chlorine (mg/L): 
Total ammonia-N (mg/L): 

DILUTION WATER 
Description: Moderately hard synthetic water 
Date of Preparation/Collection: '-/-i, s--, I 
Water Quality: Cond. (umhos/cm): ___ l-_0_r _____ S_a_l_in-ity-(p-p-t)- pH ___ 1:.__x.___ 

Hardness (mg/L as CaCOJ): g b Alkalinity (mg/L as CaC03): 7-o _ ___.... ........... __ _ 
Treatments: Aerated ~ 24 hrs 

TEST LOCATION 
Test conducted in (circle one): ~ room 2 trailer water bath other: _____ _ 
Randomization chart: 

0 -]/:> "7,,0 < ,o ~ --Z.-.0 yr ,,..,,,5 s-
~ I / 

I • 'Zr) t---S- if J-v~ < /0 ) ?.,.,;:) 

,,-v~ ) -v-S -vO 5 /0 ~ 1.- -> ;o JC 
JO '1.-o s ;£ J.-z,,) 1.AJ JO vO -z..j 

,,... 
/·t.) 

vO ,~ ¢ JO i,.o z.~r- 7---) :5 ~ (u 
r 

-i~ //II~ !.) I· ~S -i...-S pr J,i-) / 
J,,1..-) -w "),O 

Error codes: 1) Correction of handwriting error 
2) Written In wrong location; entry deleted 
3) Wrong date deleted; replaced with correct date 
4) Error found In measurement; measurement repeated Page 1 of__}___ Revised 12-5-01 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-----
ACUTE TOXICITY TEST (ALL SPECIES) 

Test No. 999-2881 Client QC Test 
----------------~-~ 

J nvestigator -----
TEST ORGANISMS 

Species: 
Source: 

Acclimation Data: 
Temp. 

Date {deg.C) 
'-1 - 2.S- l l ?.. o , 'l 

•! ·· 2.:1-11 ·'/..;·_,,? 

..f -?:.'I· U "le,!,, 

:; <?.. · ll ·'-1.. ;, 
':'> ~-1-11 1"'1.i:l \ 
5 -b-11 J;:!.' L. 

I Mean 21,0 
S.D. i. () ( 
{N) h 

Chironomus dilutus 
NAS cultures 

DO Cond. Hardness 
(mg/L) pH um hos/cm (mg/L) 

'll',1 1 . ., I 't O ·-
~; ·; /.,.fr t'fo :!;.;./ 

"t,~ l.I l't'1- -
·~ .S' 'f,0 152' -

·7{..~·. , t.S ~.CJ J~"l ?d 
(fi ,·2.. :J,o 13'1 -

'!~ '"l.O I LJ "2- ;.~ 
."(~ o. '?.. '5" -

b (.. b 2. 

Photoperiod during acclimation: it. : ';J L ·• l> 

TEST PROCEDURES AND CONDITIONS 

Age: 3rd instar 

Date received: __ 1__,JZ""'"A-'-----

Alkalinity Feeding Water 
(mg/L) charn::ies - Animals fed Tetra Fin '1e ~ 
"!-0 and Selenastrum -- Details recorded on ll~-~ - Chironomid culture ·-
2'0 data sheets -
- LfE~ 

~o -
2.. 

Test concentrations (50% series recommended): 20, 10, 5, 2.5, 1.25, 0 g/L 

Test chamber: 30 ml plastic cups Test volume: 20 ml -------------
Rep Ii cat es/treatment: 1 O Organisms/treatment: __ 1_0_(~1_/r_e~p )~-------
Test water changes: None Aeration during test: None -------Feeding: 0.25 ml Prime Tropical Flakes (4g/L) suspension per cup on days 0 and 2 

Duration: 24-hr, 48-h@J Test temperature (deg.C): ____ 2_3_±_1 __ 
Beaker placement: Stratified randomization Photoperiod: 16:8, L:D ----------

MISCELLANEOUS NOTES 

Test solution preparation: 
Working stock: Dissolve 1 Og KCI crystals in dilution water and dilute to 500 ml. 

Final cone.: 20 g/L. 

Test concentration KCI working stock ml of dilution water 
(g/L) (ml/200ml) per 200 ml 

20 200 0 
s-<o-U 10 100 100 

~~\. 5 50 150 
2.5 25 175 
1.25 12.5 187.5 

0 0 0 

Page 2 of ___L_ Revised 12-5-01 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-___ _ 

Test No. 999-2881 Client 

Day o ( 5'" I~ /!( ) ~n 
one. Temp. 

( g/L (deg.C) 
1. 20 2.? 2.. 
2. 10 '2 "7_,_ 2-
3. 5 2 "5' 2-
4. 2.5 1.? . ..J 
5. 1.25 27. '? 
6. 0 

Da. 1 

1. 20 
2. 10 
3. 5 
4. 2.5 
5, 1.25 
6. 0 

3. 5 
4. 2.5 
5. 1.25 
6. 0 

Day4( S°/IO /U) L A 
one. Temp. 

( g/L } (deg.C} pH 
1. 20 
2. 10 
3. 5 
4. 2.5 
5. 1.25 
6. 0 

Mean 
SD 

n 

-
2.~,t" 

2-;:1 
2--7 .1. 
?- -;. ~ 
2 'b. -l 
01 "!.... 

10 

• I)' 
•:t ·9 
-:-:{. f 

1.-=t 
0.1 
10 

ACUTE TOXICITY TEST (ALL SPECIES) 

QC Test 

Comments 

Comments 

Comments 

Comments 

Comments 

ito.,.o 
&l 0 
1."T~ 
3-S"G, 

c.c.i..-f~~ ~12... 

z.. 
Page 3 of _l__ Revised 12-5-01 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-----
ACUTE TOXICITY TEST (ALL SPECIES) 

Test No.999-2881 Client 
~~~~~~~~~~~~~~~~ 

QC Test Investigator -----
DAILY RECORD SHEET - Survivors 

Day 0 (5"" /lo /If ) b.)1. 
Cone. Survivors in Replicate: Total 
(g/L) 1 2 3 4 5 6 7 8 9 10 

1. 20 I f l ' I '! I 1 I \ iC 
2. 10 I l \ l I i ) \ i l iC> ~ ' 
3. 5 j 1. 

I i r 1 1 I i \ Ii) ( 

4. 2.5 , f. I l ! 't I I I I ID 
5. 1.25 j I t ' l l I ( I I JD 
6. 0 1 I I l 1 i l l l I / C 

Cone. Survivors in Replicate: Total 
(g/L) 1 2 3 4 5 6 7 8 9 10 

1. 20 \ i I ! l \ 1 I I 1 [0 

2. 10 I I I I 1 I I ~ I l JC 
3. 5 , l 1 I 1 I I ' \ l /0 
4. 2.5 I I r \ \ t l \ ) I /C 

5. 1.25 ' J \ [ t ( I I l I Jo 
6. 0 I I I 1 I I \ I l \ JU 

Day2(S'/"r Ill )~l. 
Cone. Survivors in Replicate: Total 
(g/L) 1 2 3 4 5 6 7 6 9 10 

1. 20 0 0 C· 0 Ci 0 ( ! 0 :> 0 d, ( n; ~ 
2. 10 0 0 ti u () 0 0 C> a (;, cb (,en>) 

3. 5 0 l 0 I 0 l c \ l \ ~{'lb) 
4. 2.5 0 

l 
' ! I 1 l \ \ \ 1 c:-i: ( 11) 

5. 1.25 l J I i I i I I ! \ /0 
6. 0 I i I I ' 1 I t i l lo 

Day 3 ( 5' /'} Ill ) G.fl 
Cone. Survivors in Replicate: Total 
(g/L) 1 2 3 4 5 6 7 8 9 10 

1. 20 0 0 0 Cl 0 0 0 0 0 0 ¥~ 
2. 10 0 0 0 0 () 0 () C'.> 0 c <t 
3. 5 0 1 0 f c I 0 l 0 Cl '-f(ll'l) 
4. 2.5 (_) i I I r I I ) l l c) 

5. 1.25 I i I l I ' I r r ; ft:;. 

6. 0 l l I I l ! I I t I 10 

Day 4 ( 5"' /to I U b)1. 

Cone. Survivors in Replicate: Total 
(g/L) 1 2 3 4 5 6 7 8 9 10 

1. 20 0 0 0 0 0 O' 0 0 0 0 rfi 
2. 10 ~' D 0 c; C'\ 0 0 l) 0 0 d 
3. 5 (; l (.) t 0 0 0 l 0 0 3 (Lh 
4. 2.5 I • l i ) i 

I I I I ) "i ' , I 

5. 1.25 I 1 \ { I 
I i 1 J i i {t· 

6. 0 I I l I l I I I 
l 0 I q ( .. ') 

Page 4 of _3:__ Revised 12-5-01 



Start Date: 
End Date: 
Sample Date: 
Comments: 

Conc-gm/L 
0-Control 

1.25 
2.5 

5 
10 
20 

Conc-sm/L 
D-Control 

1.25 
2.5 
*5 

*10 
*20 

5/6/2011 10:45 
5/10/2011 10:40 

1 
0.9000 
1.0000 
0.9000 
0.3000 
0.0000 
0.0000 

Mean 
0.9000 
1.0000 
0.9000 
0.3000 
0.0000 
0.0000 

N-Mean 
1.0000 
1.1111 
1.0000 
0.3333 
0.0000 
0.0000 

Hvpothesls Test (1-tall, 0.05) 
Fisher's Exact Test 

Acute 96-hr Toxicity Test-96 Hr Survival 
Test ID: 999-2881 Sample ID: 
Lab ID: ORNAS-Northwestem Aquati Sample Type: 
Protocol: EPAF 91-EPA Freshwater Test Species: 

Not Fisher's 
ResE ResE Total N Exact P 

1 9 10 
0 10 10 0.5000 
1 9 10 0.7632 
7 3 10 1 0.0099 
10 0 10 1 0.0001 
10 0 10 0.0001 

NOEC LOEC ChV TU 
2.5 5 3.53553 

Trimmed Spearman-Karber 

REF-Ref Toxicant 
KCL-Potassium chloride 
CT-Chironomus dilutus 

1-Talled Number 
Crltlcal Resp 

1 
0.0500 0 
0.0500 1 
0.0500 7 
0.0500 10 
0.0500 10 

Total 
Number 

10 
10 
10 
10 
10 
10 

Trim Level ~ 95o/o CL 
0.0% 4.2430 3.3845 5.3193 
5.0% 4.2644 3.3834 5.3747 

10.0% 4.2174 3.2903 5.4057 
20.0% &;? 3.1103 5.4978 

Auto-0.0% 3.3845 5.3193 

Page 1 

1.0 ..-------.... ---4~-----. 

0.9 

0.8 

0.7 
0.6 

: 0.5 
c 
&. 0.4 

: 0.3 
a: 

0.2 

0.1 
0.0 

-0.1 

-0.2 +-----.--........................... ...------.--........ - ......... 

ToxCalc v5.0.23 
PA'-E- S" Of ·~ 

10 

Dose gm/L 
100 

Reviewed by: __ 



Test: AT-Acute 96-hr Toxicity Test Test ID: 999-2881 
Species: CT-Chironomus dilutus Protocol: EPAF 91-EPA Freshwater 
Sample ID: REF-Ref Toxicant Sample Type: KCL-Potassium chloride 
Start Date: 5/6/2011 10:45 End Date: 5/10/2011 10:40 Lab ID: ORNAS-Northwestem Aouatic Sciences 

Pos ID Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes 
1 1 D-Conlrol 10 10 10 10 9 
2 1 1.250 10 10 10 10 10 
3 1 2.500 10 10 9 9 9 
4 1 5.000 10 10 6 4 3 
5 1 10.000 10 10 0 0 0 
6 1 20.000 10 10 0 0 0 

Page 1 ToxCalc 5.0 Reviewed by: _ _ 

p A "-e. (... o F 1 



...J 
[) 
~ 

OJ 

.5 
0 
II) 

u 
...J 

Midge, Chironomus dilutus, larvae (3rd instar) acute reference toxicant 
test 

CV%= 22.4 

B 

7 

6 

5 

4 

2 '--~~~~~~~~~~~~~~~~~~~~~~~~~-' 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~#~~~~~~~~~~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Test Date 

+2SD 

+1 SD 

Mean 

-1 SD 

Dates Values Mean -1 SD -2SD +1 SD +2 SD 
01/20/06 3.9300 5.3685 4.1646 2.9608 6.5724 7.7762 
02/10/06 6.7400 5.3685 4.1646 2.9608 6.5724 7.7762 
02/28/06 5.5300 5.3685 4.1646 2.9608 6.5724 7.7762 
02102107 6.8800 5.3685 4.1646 2.9608 6.5724 7.7762 
08/17/07 5.8400 5.3685 4.1646 2.9608 6.5724 7.7762 
08/31/07 6.6000 5.3685 4.1646 2.9608 6.5724 7.7762 
11/30/07 4.7700 5.3685 4.1646 2.9608 6.5724 7.7762 
12/07/07 6.6000 5.3685 4.1646 2.9608 6.5724 7.7762 
02/12/08 6.6000 5.3685 4.1646 2.9608 6.5724 7.7762 
05/09/08 4.5600 5.3685 4.1646 2.9608 6.5724 7.7762 
07/18/08 6.6000 5.3685 4.1646 2.9608 6.5724 7.7762 
08/14/08 4.1900 5.3685 4.1646 2.9608 6.5724 7.7762 
09/02/08 4.0300 5.3685 4.1646 2.9608 6.5724 7.7762 
10/17/08 4.8500 5.3685 4.1646 2.9608 6.5724 7.7762 
10/13/09 5.3600 5.3685 4.1646 2.9608 6.5724 7.7762 
10/30/09 3.7700 5.3685 4.1646 2.9608 6.5724 7.7762 
03/16/10 6.9900 5.3685 4.1646 2.9608 6.5724 7.7762 
04/02/10 4.1900 5.3685 4.1646 2.9608 6.5724 7.7762 
10/22/10 3.4500 5.3685 4.1646 2.9608 6.5724 7.7762 
03/25/11 5.8900 5.3685 4.1646 2.9608 6.5724 7.7762 

ToxCalc v.5.0.23N 4/15/11 



Report 

of 

Test No. 814-1 

Assessment of Freshwater Sediments as part of the NW Natural Gasco 
Sediments Cleanup Action Data Gaps Project (000029-02), using a 28-day 

Amphipod, Hyalella azteca, Sediment Bioassay. 

Submitted to 

Anchor QEA, LLC 
1423 Third Ave, Suite 300 

Seattle, WA 98101 

Submitted by 

Northwestern Aquatic Sciences 

3814 Yaquina Bay Road 
P.O. Box 1437 

Newport, OR 97365 

December 6, 2010 



________________ ____ NORTHWESTERN AQUATIC SCIENCES_ 

TEST IDENTIFICATION 
Test No.: 814-1 

TOXICITY TEST REPORT 

Title: Toxicity of freshwater sediments using a 28-day Amphipod, Hyalella azteca, sediment bioassay as part 
of the NW Natural Gasco Sediments Cleanup Action Data Gaps Project (000029-02). 
Protocol No.: NAS-XXX-HA4c, February 11, 2000. Revision 3 (4-26-05). Based on ASTM 2001 (Standard 
test methods for measuring the toxicity of sediment-associated contaminants with fresh water invertebrates, 
E 1706-00), Am. Soc. Test. Mat., Phila., PA, and EPA Method 100.1 (Methods for measuring the toxicity and 
bioaccumulation of sediment-associated contaminants with freshwater invertebrates, EPA/600/R-99/064). 

STUDY MANAGEMENT 
Study Sponsor: Anchor QEA, LLC., 1423 Third Avenue, Suite 300, Seattle, WA 98101 
Sponsor's Study Monitor: Ms. Joy Dunay 
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365 
Test Location: Newport laboratory 
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. ManJStudy Dir.; L.K. Nemeth, B.A., M.8 .A., QA 
Officer; R.S. Caldwell, PhD, Sr. Toxicologist; G.A. Buhler, B.S., Aq. Toxicologist; M.S. Redmond, M.S., Aq. 
Toxicologist; L.P. Sandoval, B.S., Tech.; Y. Nakahama, Tech. 
Study Schedule: 

Test Beginning: 10-26-10, 1100 hrs. 
Test Ending: 11-23- l 0, 1045 hrs. 

Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to 
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR 
97365 . 
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices 
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR 
Part 792). 
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the 
study was perfonned in accordance with the protocol and standard operating procedures. This report is an 
accurate reflection of the raw data. 

TEST MATERIAL 
Test Sediments: Freshwater test sediments collected NW Natural Gasco Sediments Cleanup Action Data Gaps 
Project (000029-02). Details are as follows: 

NAS Sample No. 3342G 33430 33440 33450 
Description DOS-0ISG-101014 DGS-0280-10I014 DGS-0480-10I013 DGS-0580-101014 
Collection Date 10/14/10 10/14/10 10/13/10 10/14/10 
Receipt Date 10/15/10 10115110 10/15/l 0 10/15/10 

NAS Sample No. 33460 33470 33480 33490 
Description DGS-06SG-10I014 DGS-OSSG-10I013 DGS-09SG-101013 OOS-12SG-101013 
Collection Date 10/14/l 0 10/13/10 10/13/10 10/ 13/10 
Receipt Date 10/15/10 10/15/10 10/15/10 10/15/ 10 

NAS Sample No. 33500 33510 33520 33530 
Description DOS-13S0-101013 OGS-16SG-10I013 DGS-17SG- 101013 OGS-20SG-101013 
Collection Date 10/13/10 10/13/ 10 10/13/10 10/13/10 
Receipt Date I 0/15/10 10115/10 10/15/10 10/15/10 
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NAS Sample No. 3354G 3355G 33560 3357G 
Description DGS-21SG-101013 DGS-25SG-101012 DGS-26SO-I01013 DGS-30SG-101012 
Collection Date 10/13/10 10/12/10 10/13/10 10/12/10 
Receipt Date 10/15110 10/15/10 10/15/10 10/15/10 

NAS Sample No. 33580 33590 33600 3361G 
Description DGS-3lS0-101012 DGS-33S0-101012 DGS-34SG-101012 DGS-35SG-101012 
Collection Date 10/12/10 10/12/10 10112/10 10112/10 
Receipt Date 10115/10 10115110 10/15/IO I 0/15/10 

NAS Sample No. 3362G 33630 33640 
Description U2C-2-101014 U4Q-l-I 01014 U4Q-2-1010!4 
Collection Date 10/14/10 10/14/10 10/14/10 
Receipt Date 10/15/10 10/15/) 0 10/15110 

Control Sediment: The negative control sediment (NAS#3338G) was collected on I 0-11-10 from an area 
approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR. 
Treatments: Homogenized at test set up by mixing using stainless steel implements. 
Storage: All test, reference, and control sediments were stored at 4°C in the dark in sealed containers until used. 

TEST WATER 
Source: Dechlorinated municipal tap water. 
Date of Preparation: Six batches oftest water were collected on: 10/18/10, 10125/10, I 0/29110, 11/1/10, 
11/11/10, 11/14/10. 
Water Oualitv (mean ± S.D.): 

pH: 7.2 ± 0.1 (n=6) 
conductivity: 122 ± 3 µmhos/cm (n=6) 
hardness: 34 ± 0 mg/Las CaC03 (n=6) 
alkalinity: 30 ± 0 mg/Las CaC03• (n=6) 
total chlorine: All batches were< 0.02 mg/L (n=6) 

Pretreatment: Dechlorinated and aerated ~4 hr. 

TEST ORGANISMS 
Species: Hyalella azteca, amphipod. 
Age/Size: 7-8 days old 
Source: Chesapeake Cultures, Hayes, VA; received 10-22-10 
Acclimation: Holding conditions for the five days prior to testing averaged: Temperature, 21.8 ± 1.1 °C; 
dissolved oxygen, 9.5 ± 3.1 mg/L; pH, 7.4 ± 0.5; conductivity, 276 ± 107 µmhos/cm; hardness, 101±45 mg/L 
as CaC03; and alkalinity, 94 ± 55 mg/Las CaC03• Photoperiod, 16:8, L:D. Half of the water was replaced 
daily with dechlorinated municipal tap water during holding. Animals were fed YTC daily during holding. 

TEST PROCEDURES AND CONDITIONS 
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually 
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this 
study. 

Test Chambers: 300 ml high-form glass beakers 
Test Volumes: 100 ml sediment layer; 175 ml test water. 
Replicates/Treatment: 8 
Organisms/Treatment: 80 
Water Volume Changes: 2 water volumes per day 
Aeration: None. 
Feeding: Animals are fed 1.0 ml ofYTC suspension per beaker daily. 
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Effects Criteria: 1) survival after 28 days, and 2) average individual dry weight after 28 days. Death is defined 
as no visible movement or response to tactile stimulation. Missing organisms were considered to be dead. 
Water Quality and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness, 
alkalinity, and ammonia-nitrogen were measured in the overlying water of one replicate test container per 
treatment on days 0 and 28 of the test. Temperature was measured daily, pH and dissolved oxygen three times 
per week, and conductivity weekly, in the overlying water of one replicate test container per treatment. 
Hardness and alkalinity were measured with titrimetric methods. Total ammonia and pH were measured in the 
pore water from the bulk sediment prior to test initiation. Interstitial water samples were obtained by 
centrifugation. Ammonia-N was measured using Hach reagents based on the salicylate (Clin. Chim. Acta 
14:403, 1996) colorimetric method; samples were not distilled prior to analysis. The photoperiod was 16:8, 
L:D. 

DATA ANALYSIS METHODS 
Survival, mortality and average individual dry weight were calculated for each replicate as follows: 

percent survival = 100 x (number surviving/initial number tested) 
percent mortality= 100 x (number dead/initial number tested) 

average individual dry weight= (final wt. - tare wt.)/number weighed, 
where: 

final wt. = tare wt. + dry weight of organisms recovered on day 28, in mg 

Means and standard deviations for the biological endpoints described above, and for water quality data, were 
computed using Microsoft Excel 2000. 

PROTOCOL DEVIATIONS 
The temperature of one breaker on day 13 measured 21.9 °C, which was slightly below the 23 ± 1°C 
requirement. 

REFERENCE TOXICANT TEST 
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the 
performance of the test organisms used in the sediment toxicity test. The performance is evaluated by 
comparing the results of this test with historical results obtained at the laboratory. A summary of the reference 
toxicant test result is given below. The reference toxicant test raw data are found in Appendix III. 

Test No.: 999-2805 
Reference Toxicant and Source: Potassium Chloride (KCI), Fisher Lot #073280. 
Test Date: l 0-26-10. 
Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q® deionized water. 
Result: 96-hr LC50, 0.41 g/L. This result is within the laboratory's control chart warning limits (0.31 - 0.4 7 
g/L). 

TEST RES UL TS 
Observations of water quality in the overlying water throughout the test are summarized in Table l. A detailed 
tabulation of the water quality results by sample and test day can be found in Appendix II. Interstitial ammonia 
measurements and pH of bulk sediments are listed in Table 2. The means and standard deviations of percent 
mortality and average dry weight of Hyo/el/a exposed for 28 days to sediments are summarized in Table 3. 
Detailed data organized by sample and replicate, and summary statistics for these observations, are given in 
Appendix II. 

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol 
specified ranges. Ammonia-N in the overlying water ranged between <0.1 and 1. 7 mg/L for all day 0 and day 
28 measurements. Interstitial bulk sediment values for arnmonia-N ranged from <0.5 to 21.2 mg/L. 
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The test met the survival and weight acceptability criteria specified in the test protocol with 5.0% mean control 
mortality (~0% required) and a control individual mean dry weight of0.20 mg per amphipod. The reference 
sediments resulted in mortalities of6.3-12.5%, which were within the requirements(~ 30 %) set in the 
Sediment Evaluation Framework for the Pacific Northwest -May 2009 (SEF). The mean dry weights of the 
reference sediments met the SEF requirement of=:: 0.15mg/ind. The reference toxicant (positive control) EC50 
result was within the laboratory's control chart limits (0.41 g/L; control chart mean± 2 S.D. = 0.39 ± 0.08). It 
is concluded, therefore, that the test has developed fully acceptable data for use in making management 
decisions. 

STUDY APPROVAL 

Date 
\'2·l4. 0 

Aroject Manager/Study Director 
12.-3-10 

Date 
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Table I. Summary of water quality conditions during tests of the amphipod, Hyalella azteca, exposed to 
freshwater sediments. 

Water Quality Parameter Mean ± S.D. Minimum Maximum N 

Temperature (0 C) 22.7 ± 0.4 21.9 23.7 696 
Dissolved oxygen (mg/L) 6.7 ± 0.4 5.1 7.8 336 
Conductivity (µmhos/cm) 133 ± 11 119 228 144 
pH 6.9 ± 0.2 6.4 7.3 336 
Hardness (mg/Las CaC03) 38 ± 5 34 51 48 
Alkalinity (mg/Las CaC03) 30 ± 7 20 40 48 
Total ammonia {mg/L) <O.l 1.7 48 

Table 2. Interstitial ammonia-N and pH in test sediments porewater prior to 
test initiation. 

NAS Sample pH Ammonia (mg/L) 
Sample No. Description 

3338G Control 6.2 2.4 
3342G DOS-01SG-lOIO14 6.5 4.9 
3343G DOS-02SG- l 01014 6.7 8.8 
33440 DGS-04SO- l 0l013 6.8 21.2 
33450 DOS-05SO-IO1014 6.9 1.9 
33460 DOS-06S0-101014 6.7 8.5 
33470 DOS-08SO-l01013 6.9 2.6 
33480 DOS-09S0-101013 6.8 6.2 
33490 DGS-12SG-101013 6.8 4.1 
33500 DOS-13S0-101013 6.8 7.1 
33510 DOS-16SO- l 0I013 7.0 3.4 
33520 DOS-l 7S0-101013 7.2 3.9 
33530 DOS-20S0-101013 7.2 <0.5 
33540 DOS-21SO-l01013 7.2 7.6 
33550 DOS-25S0-101012 7.1 1.6 
33560 DGS-26S0-101013 6.7 5.4 
33570 DOS-30S0-101012 6.8 2.9 
33580 DOS-31SG-101012 6.8 5.3 
33590 DOS-33S0-101012 6.9 2.9 
3360G DOS-34SG-101012 6.7 8.1 
33610 DOS-35S0-101012 6.6 15.0 
33620 U2C-2-101014 6.8 1.7 
3363G U4Q-l-101014 6.7 4.9 
33640 U4Q-2-101014 6.7 3.7 
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Table 3. Mortality and growth results of Hya/ella azleca 28-day sediment toxicity test. 

NAS Sample Description Percent mortality Average dry wt/amphipod 
Sample (Mean± SD) (mg) 

No. (Mean± SD) 

33380 Control 5.0 ± 7.6 0.20± 0.02 
33420 DOS-OIS0-101014 11.3± 11.3 0.21±0.01 
3343G DOS-02S0-101014 6.3 ± 7.4 0.15 ± 0.01 
33440 DOS-04S0-101013 8.8 ± 11.3 0.18 ± 0.12 
33450 DOS-05S0-101014 8.8± 8.3 0.21±0.06 
33460 DGS-06SG-101014 7.5 ± 7.1 0.17 ± 0.02 
3347G DGS-08SG-101013 11.3 ± 9.9 0.20± 0.05 
3348G DGS-09SO-IO 1013 10.0± 14.1 0.16± 0.02 
33490 DGS-12SG-101013 7.5 ± 10.4 0.14±0.01 
3350G DGS-13SG-101013 2.5 ±4.6 0.16±0.01 
3351G DGS-16SG-101013 6.3 ± 7.4 0.15 ± 0.02 
33520 DGS-17SG-101013 5.0± 10.7 0.17± 0.03 
33530 DOS-20S0-1010 I 3 3.8 ± 5.3 0.17 ± 0.01 
33540 DGS-21SG-101013 3.8 ± 7.4 0.14± 0.02 
3355G DGS-25SG-101012 10.0 ± 17.7 0.15 ± 0.03 
3356G DGS-26SG-101013 2.5 ±4.6 0.15 ± 0.01 
33570 DGS-30SG-101012 12.5 ± 1 l.6 0.15±0.02 
33580 DGS-3 lSG-101012 5.0± 7.6 0.15±0.03 
33590 DGS-3380-101012 2.5 ±4.6 0.14 ± 0.01 
3360G DGS-34SG-10l012 11.3 ± 8.3 0.15 ± 0.02 
33610 DGS-35SG-101012 17.5±14.9 0.19 ± 0.06 
33620 U2C-2-101014 12.5 ± 10.4 0.17 ± 0.02 
3363G U4Q-l-l 01014 7.5 ± 10.4 0.17 ± 0.04 
3364G U4Q-2-101014 6.3 ± 7.4 0.15 ± 0.02 
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NORTHWESTERN AQUATIC SCIENCES 
February 11, 2000 

TEST PROTOCOL 

PROTOCOL NO. NAS-XXX-HA4c 
Revision 3 (4-26-05) 

FRESHWATER AMPHIPOD, HYALELLA AZTECA, 
28-DAY SEDIMENT SURVIVAL AND GROWTH TEST 

1. INTRODUCTION 

I. I Puroose of Study: The purpose of this study is to characterize the chronic toxicity of freshwater 
sediments using a 28-day exposure and survival and growth endpoints with the amphipod, Hyalel/a 
azteca. 

1.2 Referenced Method: This protocol is based on ASTM Method E 1706-00 (ASTM 2001) and EPA 
Method 100.1 (EPA/600/R-99/064) 

1.3 Summarv of Method: A summary oftest conditions for the amphipod 28-day sediment survival 
and growth test is tabulated below. The test with Hya/el/a azteca is conducted at 23 ± 1 °C with a 
16L:8D photoperiod at an illuminance of about 100-1000 lux. Test chambers are 300-mL high-form 
lipless beakers containing 100 mL of sediment and 175 mL ofoverlying water. Ten 7-Sday old 
amphipods are used in each replicate. The number of replicates/treatment depends on the objective of 
the test. Eight replicates are recommended for routine testing. Amphipods in each test chamber are 
fed 1.0 mL ofYCT food daily. Each chamber receives two volume additions per day of overlying 
water. Test endpoints include survival and growth. 

2. STUDY MANAGEMENT 

2.1 Sponsor's Name and Address: 

2.2 Sponsor's Study Monitor: 

2.3 Name of Testing Laboratory: 
Northwestern Aquatic Sciences 
3814 YaquinaBayRoad, P.O. Box 1437 
Newport, OR 97365. 

2.4 Test Location: 

2.5 Laboratory's Personnel to be Assigned to the Study: 

Study Director: - ----------
Quality Assurance Unit: -----------­
Aquatic Toxicologist: ------------­
Aquatic Toxicologist: -------------

2.6 Proposed Testing Schedule: Tests are nonnally begun within 14 days of sample collection. 
Reference toxicant test to be run concurrently. 

2. 7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory 
Practices (GLP) as defined in the EP A/TSCA Good Laboratory Practice regulations revised August 17, 
1989 ( 40 CFR Part 792). 
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The test materials are freshwater sediments. The control, reference, and test sediments are placed in 
solvent cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are 
stored at 4 °C in the dark. The original sealed containers may be stored for up to 8 weeks prior to 
testing, depending on the testing requirements. If jars are not not full when received or if sediment is 
removed for testing, headspaces should be filled with nitrogen to retard deterioration. A negative 
control sediment is collected from a clean site. In addition, a reference sediment, a clean sediment 
with physical characteristics similar to the test sediments, may be employed as a comparison station. 

4. TEST WATER 

Test water (overlying water) at NAS is normally dechlorinated tap water or moderately hard synthetic 
water. Synthetic dilution water is prepared from Milli-Q reagent grade water and reagent grade 
chemicals. Test water may also be well water, surface water, site water, or other water depending on 
the study design. The hardness or other water quality parameters of the dilution water may need to be 
adjusted to meet the study design. 

5. TEST ORGANISMS 

5.1 Species: amphipod, Hya/ella azteca. 

5.2 Source: Cultured at NAS. Alternatively, animals may be purchased from a reputable commercial 
supplier. 

5.3 Age: 7-8 days old at start oftest 

5.4 Acclimation and Pretest Observation: Cultures are maintained at 23 ± 1°C under a 16:8 L:D 
photoperiod. Cultured amphipods are fed dried maple leaves with YTC. Rabbit chow, Tetramin® or 
TetraFin® flakes may also be used. Acclimation of test organisms to the test water may be desirable, 
depending on culture water, but it is not required. If test organisms are to be acclimated, fifty percent 
of the holding water is changed daily with the addition of test water. 

6. DESCRIPTION OF TEST SYSTEM 

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL 
high-form lipless glass beakers. Test chambers are maintained at constant temperature by partial 
immersion in a temperature-controlled water bath or by placement in a temperature-controlled room. 
Aeration is not empolyed unless dissolved oxygen drops below 2.5 mg/L. The test is conducted under 
an illuminance of 100-1000 lux with a 16L:8D photoperiod. 

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in 
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed 
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once 
with fresh, dilute ( 1 0%, V: V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed 
twice with deionized water; rinsed once with acetone to remove organic compounds (using a fume 
hood or canopy); and rinsed three times with deionized water. Test systems and chambers are rinsed 
again with dilution water just before use. 
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7. EXPERIMENT AL DESIGN AND TEST PROCEDURES 

7 .1 Experimental Design: The test involves exposure of amphipods to test, control, and reference 
sediments. The sediments are placed on the bottom of the test containers and are overlain with test 
water. The test exposure is for 28 days. The renewal of overlying water consists of two volume 
additions per day, either continuous or intermittent. Each treatment consists of eight replicate test 
containers, each containing 10 organisms. Test chamber positions are completely randomized. Test 
organisms are randomly distributed to the test chambers. Blind testing is normally used. 

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day 
before addition oftest organisms. Sediment (100 ml) is placed into each of eight replicate beakers. 
After addition of the sediment, 17 5 ml of test water is gently added to each beaker in a manner to 
prevent resuspension. The overlying water is replaced twice daily. The test begins when amphipods 
are introduced to the test chambers. Initial water quality measurements are taken prior to the addition 
oftest organisms. 

7 .3 Effect Criterion: The effect criteria used in the 28-day amphipod bioassay are mortality and 
growth. Death is defined as the lack of movement of body or appendages on response to tactile 
stimulation. Growth is measured as change in dry weight. 

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls below 2.5 mg/L. The test 
temperature employed is 23 ± 1°C. A 16:8, L:D photoperiod is used. Illumination is supplied by 
daylight fluorescent lamps at 100-1 OOOlux. The overlying water is replaced twice daily. 

7 .5 Beginning the Test: On the day the test begins, amphipods are impartially counted into small 
containers oftest water (IO/container). The test is begun by rinsing test organisms into the equilibrated 
test containers. For the growth endpoint, time-zero weight data should be collected. 

7.6 Feeding: Amphipods are fed 1.0 mL ofYCT daily per test chamber. A feeding may be skipped if 
there is a build up of excess food. However, all beakers must be treated similarly. 

7. 7 Test Duration. Tvoe and Frequency of Observations. and Methods: The duration of the toxicity 
test is 28 days. The type and frequency of observations to be made are summarized as follows: 

TYPE OF OBSERVATION TIMES OF OBSERVATION 

BIOLOGICAL DATA 
Survival, growth Day28 

PHYSICAL AND CHEMICAL DATA 
Hardness, alkalinity, conductivity, and Beginning and end of test in overlying water of 
ammonia-N one replicate beaker from each treatment. 
Temperature Daily in overlying water of one replicate beaker 

from each treatment. 
Conductivity Weekly 
Dissolved oxygen and pH 3:X/week 
Optional pore water ammonia and/or sulfide In test sediments prior to initiating the tests. 

Optionally in sediments from sacrificial test 
chambers at test beginning and/or end. 

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according to the 
manufacturer's recommendations. The pH is measured using a pH probe and a properly calibrated 
meter with scale divisions of 0.1 pH units. Temperature is measured with a calibrated mercury 
thermometer or telethermometer. Conductivity is measured with a conductivity meter. Hardness and 
alkalinity are measured using titrometric methods. Total soluble sulfide and total ammonia-N were 
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measured using Hach test kits based on the methylene blue (EPA Method 376.2) and salicylate (Clin. 
Chim. Acta 14:403, 1996) colorimetric methods, respectively; samples were not distilled prior to 
analysis. 

Overlying water should be sampled just before water renewal from about I to 2 cm above the sediment 
surface using a pipet. It may be necessay to pool water samples from individual replicates. The pipet 
should be checked to make sure no organisms are removed during sampling of overlying water. 

7.8 Test Termination: At test termination, the contents of each test container are sieved through a 
#35 (500 µm mesh) sieve to recover the amphipods. Amphipods from each replicate are put into a 30 
mL plastic cup, rinsed with DI water, gently blotted and place into the appropriate tared aluminum 
weighing pan. The number of survivors for each container is recorded on the datasheet. 

7 .9 Growth Measurement: Growth is measured as average dry weight of animals in a test replicate at 
the end of the test on day 28. Pooled animals from each test replicate are gently blotted and placed 
into tared aluminum weigh pans. The pans are dried at 60-90°C to constant weight. The dried 
amphipods are placed into a dessicator and weighed as soon as possible to the nearest 0.01 mg 
(desirable to use 0.001 mg). The total weight of the dried amphipods in each pan is divided by the 
number of amphipods weighed to obtain an average dry weight per surviving amphipod per replicate. 

8. CRITERIA OF TEST ACCEPTANCE 

The test results are acceptable if the minimum survival of organisms in the control treatment at the end 
of the test is at least 80%. 

9. DATAANALYSIS 

The endpoints of the toxicity test are survival and growth. Survival is obtained as a direct count of 
living organisms in each test container at the end of the test. Average amphipod dry weight, also 
measured at the end of the test, may be used to compare growth between treatment sediments and the 
control or reference sediment. Ordinarily the following data analysis is performed. Due to special 
requirements, alternative methods may be used. The means and standard deviations are calculated for 
each treatment level. Identification of toxic sediments is established by statistical comparison of test 
endpoints between test and control or reference sediments. Between treatment comparisons may be 
made using a Student's t-test or Wilcoxon's Two-Sample test, where each treatment is compared to the 
control or the reference sediment. An arcsine-square root transformation of proportional data, and tests 
for normality and heterogeneity of variances, are performed prior to statistical comparisons. 

10. REPORTING 

The final report of the test results must include all of the following standard information at a minimum: 
name and identification of the test; the investigator and laboratory; date and time of test beginning and 
end; information on the test material; information on the source and quality of the overlying/test water; 
detailed information about the test organisms including acclimation conditions; a description of the 
experimental design and test chambers and other test conditions including feeding, if any, and water 
quality; definition of the effect criteria and other observations; responses, if any, in the control 
treatment; tabulation and statistical analysis of measured responses and a summary table of endpoints; 
a description of the statistical methods used; any unusual information about the test or deviations from 
procedures; reference toxicant testing information. 
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Amendments made to the protocol must be approved by the sponsor and study director and should 
include a description of the change, the reason for the change, the date the change took effect and the 
dated signatures of the study director and sponsor. Any deviations in the protocol must be described 
and recorded in the study raw data. 

12. REFERENCE TOXICANT 

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical 
toxicant to evaluate the performance oftest organisms used in the study. Reference toxicant tests are 
96-hour, water only exposures, not 28-day sediment exposures. The reference toxicant test is run 
concurrently. Performance is evaluated by comparing the results of the reference toxicant test with 
historical results (e.g., control charts) obtained at the laboratory. 

13. REFERENCED GUIDELINES 

ASTM. 2001. Standard Test Methods for Measuring the Toxicity of Sediment-Associated Contaminants 
with Fresh Water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Tesl Mat, 
Philadelphia, PA. 

U.S. EPA. 2000. Section 11, Test Method 100.1, Hyalella azteca 10-d Survival and Growth Test for 
Sediments, pp. 47-54 In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment­
associated Contaminants with Freshwater Invertebrates (Second Edition). EP A/600/R-99/064. 

Weber, C.l. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters 
to Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/027F. 

14. APPROVALS 

Name Date 

----------------- for Northwestern Aquatic Sciences 
Name Date 
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Appendix A 
Test Conditions Summary 

1. Test type whole sediment toxicity test with renewal of overlying water 
2. Test duration 28 davs 
3. Temperature 23 ± 1°C 
4. Light quality daylight fluorescent light 
5. Illuminance 100-1 000 lux: 
6. Photoperiod 16L:8D 
7. Test chamber size 300-mL high-form lipless beakers, (Pyrex® 1040 or equivalent) 
8. Sediment volume lOOmL 
9. Overlying water volume 175mL 
10. Renewal overlying water 2 volume additions/day (continuous or intermittent) 
11. Age of test organisms 7-8 days old at test initiation 
12. Organisms per test chamber 10 
13. Replicates per treatment 8 recommended for routine testing (depends on design) 
14. Organisms per treatment 80 
15. Feeding regime YCT food, fed 1.0 mL daily/chamber 
16. Cleaning if screens are used, clean as needed 
17. Aeration None, unless DO falls below 2.5 mg/L 
18. Overlying (test) water Dechlorinated tap water, culture water, well water, surface water, 

site water or reconstituted water, denending on study design. 
19. Water quality Hardness, alkalinity, conductivity, ammonia-N beginning and end; 

temperature daily; conductivity weekly; DO & pH 3X/wk 
20. Endpoints Survival & growth (based on weight) 
21. Test acceptability criteria Minimum control survival of 80% 
22. Sample holding 14 days at 4°C in the dark (recommended) 
23. Sample volume required IL (800 mL per sediment) 
24. Reference toxicant Concurrent testing required 

Page 6 of6 



APPENDIX II 

RAW DATA 



RAW DATA DIVIDER PAGE 
Test No. 814~1 

TEST DESCRIPTION, MONITORING, AND RESULTS 
BENCHSHEETS 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST ,_,.J;,'V. ,, '\) 

'"~-"· . \ .(. Q-<:> \'(IZP b.,.,. 
Test No. 814-1 Client Anchor QEA Investigator v "' 

STUDY MANAGEMENT 
Client: Anchor QEA, LLC. 1423 Third Ave., Suite 300, Seattle, WA 98101 
Client's Study Monitor: Ms. Joy Dunay 
Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport laboratory 
Laboratory's Study Personnel: ~ \. 

Proj. Man./Study Dir. G.J. lrissarri "-
......,....,....,....~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

QA Officer L.K. Nemeth 

~ : ~1'li&tr7 r< ~(/ !: Z.}JlfifJ~~, ~e:t~'0 r:::· 7 .1o < 

5. m. s . 8nl mo,-1d '--f'Yt-LI?- 6. f l 
7. 8 . 
.,....-..,-.~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 

Study Schedule: 
Test Beginning: I0 - 1b - IO l to o Test Ending: 

TEST MATERIAL 
General description (see sample logbook/chain-of-custody for details): 

NAS Sample No.: 3338G 3342G 3343G 3344G 
Description: Control DGS-01SG-101014 DGS-02SG-101014 DGS-04SG-101013 
Collection Date: 10/11/10 10/14/10 10/14/10 10/ 13/10 
Receipt Date: 10/11/10 10/15/10 10/15/10 10/15/10 

NAS Sample No.: 3345G 3346G 3347G 3348G 
Description: DGS-05SG-101014 DGS-06SG-101014 DGS-OSSG-101013 DGS-09SG-101013 
Collection Date: 10/1 4/10 10/14/10 10/13/10 10/13/10 
Receipt Date: 10/15/10 10/15/10 10/15/1 0 10/1 5/10 

NAS Sample No.: 3349G 3350G 3351G 3352G 
Description: DGS-12SG-101013 DGS-1 3SG-101013 DGS-16SG-101013 DGS-17SG-101013 
Collection Date: 10/13/10 10/13/10 10/13/10 10/13/10 
Receipt Date: 10/15/10 10/15/10 10/15/10 10/15/10 

NAS Sample No.: 3353G 3354G 3355G 3356G 
Description: DGS-20SG-101013 DGS-21SG-101013 DGS-25SG-101012 DGS-26SG-101013 
Collection Date: 10/13/10 10/13/10 10/12/10 10/13/10 
Receipt Date: 10/15/10 10/15/10 10/15/10 10/15/10 

NAS Sample No.: 3357G 3358G 3359G 3360G 
Description: DGS-30SG-101012 DGS-31SG-101012 DGS-33SG-101012 DGS-34SG-101012 
Collection Date: 10/12/10 10/12/10 10/12/10 10/1 2/10 
Receipt Date: 10/15/10 10/15/10 10/15/10 10/15/10 

Error codes: 1) correction of handwriting error 
2) written In wrong location; entry deleted 
3) wrong date deleted, replaced with cornect date 
4) error found in measurement; measurement repealed Page 1 of --31._ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 

Test No. 814-1 Client 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 

HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

AnchorQEA Investigator 

TEST MATERIAL CONTINUATION SHEET 

3361G 
DGS-35SG-101012 

10/12/10 
10/15/10 

3362G 
U2C-2-101014 

10/14/10 
10/15/10 

3363G 
U4Q-1-101014 

10/14/10 
10/15/10 

Page~of~ 
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3364G 
U4Q-2-101014 

10/14/10 
10/15/10 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 

SEDIMENT DESCRIPTIONS-SUPPLEMENTAL NOTES 

Sample 
No. Description 

3338G ~ -f11JE M\J~ 
3342G ~ 1..1 - h.r-e-~ Y\l\,<J d J....., C.......I • t1,.,. () li:f,o\.+ IA ~ _j_ A .,..A. 
3343G G Y/1" -ti'YP.f'"" M uJ.. r~v ,:_r-t.._ _r (} \'\,v n-i~ 
3344G rlo'i' J2 / Q y--r'l \./ .L1 V\;::>, IN"l!l rl ' h vdvri (i\Vh:'Jh ndoV 
3345G tT'l).P- e, Vt.<-:, I 1.~"4.-Z- -fl'V/il ~fl,,. ~o~ 'RI~ r ,die,~~ J..i .... .Jc.o ~ e-':1u.-"\. uJur 
3346G 1'1'112.t. i:ttAl-<. &.tEa.l C31\~1'! AA.Vb. l!>(T$ DF -ff\IZ.... ~t. 

. 

3347G r; >-•• & ¥./ID._ G6 IA .rl #1-h.. ("a ho. P dfA st. t }\...~~' 
3348G '11 , • .!i;• ~, ~-'-.;«a.c......._ ,I_,,, J....,. ;.1'f V c./ 1.-6-"'1"2. ( r . ....- /71--1- rY! 4 1.-e.~ 
3349G /Jil'liv- c.YP.PJ..... 'Q;:,11Au ""(,{ ,.,{ 

, 

3350G CiA/ f- h i-t4>.V (~hd ~ V rnutl · h vdY(')t!'it".vh-Jl/\ rvml/ 
3351G J>A.o..I( l...~ I M..U b b L\ 1-IMI}) I f 

3352G ~~hi Ck <; ,.Jrv~(fr.. /fp 1'du /Anf.V .t:Y~lo\ ""''''J. 
3353G I) A-R~ '-.t.~ ~ \) J.)Dlt c.o/4f1_;€. 6 A-1.l :Jlio 

3354G ll~.rk hl'"r1f1l h (l•Yn\I f.1 nf2, )'°)"\I yf . ii 1/ rlrrl (C}yMC... nmv 
3355G ~Y"t• '1 .. c., .,..t.f! "" u tr-LL IAA~,0.. I 

3356G 1>1'~ G~A-·W F ti...F. ~~ \; D . \-'E "/P..Cl L-E-if )..A... C'i"J'D.:..._ 

3357G ~rt:..rk- 'arn"r \~·' vrf\ 1 \'Y\\Jd 
3358G lf! VO ..,v ,-, - C:: v--;. vt f-7~ /hv ,;:.[ b1 --i . ,{ .... a <- DV- h-.,..-'1. o~<Jr 
3359G JL - j ·~ J../ ' ' ,.., ~ /'t1/~- .AC~ ~ 

3360G NI, Q.(. t;.t> dlJ ~;:\~ '({L\ lvi.~h 

3361G cl~l-- k .hw11).j,r, (//P\/ _L.I i..., ,., /r'/1 I }( f · r '/ lv ·1 tor.J-x1 n· n,--/,,1...-
3362G /},,.~ c; r"'fl..;1 cj I . /, rn~-·/ 

J ., 
' (,. t. ' t L./ '-/ 

3363G IL~~,..,_, ~ ~ a, ""loJ n<I , 
3364G hrnuJn~ ai-A v DnP S°'c hdU m11d 

~ v I I r 

'.< 

Page _3_ of 1'-; 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-Ht 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA Investigator ----------..;;,,;.;;;;,;_.._________________ -~~~ 

TEST WATER 
Source: Dechlorinated Newport, OR tap water 
Date of Collection/Preparation: 1 i>-1 'tc re , w - 2.5-IL' J IC· -z·; -10. fi -J -1 t: ; 11-i1 - w ) " _,4 --10 

pH 3· "f 1 1. ·; 3 . I , ·1 · Z-} 1. c ·3. '2.. $ -= t. 2- 4:. o ,i 
I ; I . 

Cond (umhos/cm2) 'Z. i , 122 11 "J 11c1 1 2 -=f 1 2...0 ~[c_,.,, X =- 12..2... i. ,:; 
) } . ) ) . ·-

Hard~~ss (mg/Lao ]d, ?--1; "7,"i , ·!,.i; zf; _2i ,<('\~~/i- ·- x-=- =5>-7 :1: c;, o 
Alkalinity (mg/L) 3 o, ZC\ ·;x·•, ~:':<\ », :79 ,,·,,;.afL- x ::: ?.·o so a 
Total Chlorine (mg/I) ,) u... .. i..A E¥7'l~B\~ < o J· ~ ·~) /".__ 

Treatments: Aerated~ 24 hrs 

TEST ORGANISMS 
Species: Hyalella azteca Age: t -~ 'l> A: 1 S Date received: _....;t;,,,;;,o_-_u_-_,_o ___ _ 
Source: Chesapeake Cultures, Hayes, VA 

Acclimation Data: 
Temp. DO Cond FeedinQ Water Hardness 

Date (deg.C) pH (mQ/L) umhosfcm amount description changes 
ii:.-:..1-· ro le/,., ·1.~ >1c.o -44Z.. IOwl fAt-l 41"L ~ .... 'R:ll. ll1l.4.l1'-1Y i-a r=t-1 
IC- 2.·;. · (C "2:~ .::; >I. I "8', ;J 3Zo II 11 \1 ('1.0 
iC. '2..;./-10 1-L.5 ·1,:i 'l.~ 1.'1.1' " If 

,, 
~c. 

d ; -2. ';$- iC 2.2.2... L/t ~. 1. 'U~ 
,, 

n " L>t 
I(.; -1.l,./(; l-..1.. c """1, 2.. CA.'\ l::f~ h II - '10 

Mean 215 ·vf ~.s '2.=1-~ tO l 
S.D. \. \ o .S "3. t t 0 "l- 'tS" 
(N) .-

;") 5 5" 5 '5 

Photoperiod during acclimation: lb ~ "8' • L ~ t» 
-""-"-""--=-~,----"'-------

TEST PROCEDURES AND CONDITIONS 
Test chambers: 300 ml glass beakers 
Test volumes: 100 ml of test sediment; 275 ml total volume 
Replicates/treatment: (8) ~ Organisms/treatment: (80) __ ~...;;;._o__.(~1.;:;o+/i...::tz.::..::e:..,;P~)'--
Test water changes: Twice daily 
Aeration: only if DO falls below 2.5 mg/L 
Feeding: everyday beginning with day zero 
Test temperature (deg.C): 23 

Control Sediment: 

Beaker placement: Total randomization 
Photoperiod: 16:8, L:D 

Alkalinity 
(mg/L) 

l 'i"O 
llO 

ca-o 
bo 
40 

CJ'I 
5S 
5 

Source: From an area approximately one mile east of the Hwy_ 101 bridge at Beaver Creek, 
approx. 8 miles south of Newport, OR. 

Date collected: ID - II- lo 
Sieved through o,s -mm screen 
Storage: 4°C in the dark in closed containers. NAS# ~"33~ & 

MISCELLANEOUS NOTES 
Light Intensity: 

Date Location Light Intensity (ft-candles*) 

3~ 
'2..'2.. 

'2~ 

*To convert ft-candles to lux multipy by 10.76 

Page _'l_ of ~?J 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. Client Anchor QEA Investigator ---

Test conducted in (circle one): room 1 ~om 3) trailer water bath other: _____ _ 

Randomization chart: 

s ---. ~ (q{) 

4 l'39 

~ \-nJ 

"'%. l'r-1 192-

I -·--~- - -Dw 191 l ~i;. 

Randomization chart: 

Randomization chart: 

Randomization chart: 

Page _S _of --32_ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4< 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA Investigator 
~~~~~~~~__,;.__;;.;__;.~~~~~~~~~ ~~-

DAILY RECORD SHEET 
Day_o_( 101 4110) blYv,µ 
Beaker Temp.• Do· Cond.* pH• Hardness• Alkalinity• NH3• 

No. (deg.C} (ppm) (umhos/cm} (mg/L) (mg/L ,(ppm) Comments 
3 2..'3.0 ":1.1 11q "l I "JC/ 

., 
»0 Each beaker fed 1.0 ml 

9 2.Z, '8' '-bA' ~A··" 1'2.S t...9 C.{~ i'JO YTC susoension 
21 1t,--:J. 1~6 . ..i.~'" .,., Sf L..i £/) -~ 0 Initials: '-~ 1. 
30 2z.,q ,,,~\I • 1 '2t '2 b.9 ""t.. lJ ~ 0 
32 2" .':Z <c:..l 11.0 L8 (/~ ~o 
38 -Z2..~ '-.9 , ~\ &.~ t;;I t.f (J 
42 2.tA 1.,.q l~O b,, 'I~ llO 
48 2:2.."!> (Q.'i 1'2.,,c.f '1.<;J ~ <./{/ 
70 ·z.:z. to ~ '3 I~+ lo ."I "'l C/(J 
76 2'1..'5 ':J. ~ 11,, '511 "::t I l" "' 0 95 '2.1..,I- ~.-; 1'1. 2... ':l \ ~"' 

1a0 
99 '2.1. a.I ~.I I '2, '2, ~.q l"- <n 

101 2.1.'I ":I. 2. I ~c:; l. q i ~ ~r1 
103 2.2.. "?> -:i.o l&f2.. ~"j ·~--:o i ·~ 4 0 
109 2'2. '3 "".1.1 l?.n -::i.o u"'t )0 
112 ii. ·~ ":I:~ 11, f") ':J I 1 ·11 20 
124 lt, ·?J ~.?, ''1,(. ~.I ~( ~,6 
133 2'1...S lo.'ie I~ '.J. 0 ., l' .~o 

139 '2.~.~ "':I c.J 12.1 ':l n - ( ·.o 
146 2~.5 "1,'2, l'.12. ::i. I\ c 

'"' 
c: 0 

154 ~2.t ~ .. 1- t?J"Z, ~-q (. ~ iio 

157 22..' 1.?, 12."' -:i,o •• t/ - 0 
181 ·1.2. ... 'l.i. )1.<:lf ~-0 ·~ io 
186 Z'Z.,' "::t '- 1"2. Cf =I 0 <.Cl ,• /'J 

Water changed in all 
beakers. 

Time: t\"'10 
Initials: ~1. 

Water changed in all 
beakers. 

Time: f'Y.JJ 
Initials: I £f 

vv ater qua11ty measuremen1 s to oe taken. 

Page _'4 _ of ~ '3 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4· 
HYALELLA AZTECA 26-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
D 1 ( 011..41 ) ay __ J 

/0 ~ 
Beaker Temp! DO* Cond! pH* Hardness Alkalinity NH3 

No. (deg.C) (ppm) (um hos/cm) (mg/L) (mg/L (ppm) Comments 
3 'l--3-1- +.o I 3 .-:r ?-wO Each beaker fed 1.0 ml 
9 ? . .'3 ... ~,,z I ?, "" 1 ... 8" YTC suspension 

21 1, 'J , 1,..- & .... ~ 7_,.,0 I -r Initials: ~ 
30 °1.1 · < -:1.r'.> I~°> , __ ( .. 
32 "J~'I....~- -+.o J"3("" l.;-:).. 
38 -U'l. .. .'2.-- IA.1 

I '\ °' L,,.:1--
42 7./~ ... \ L~ I~ (:,I ~ .. :::r 
46 7./l, ... 1J 11 13 c, h.U/ 
70 7J!,. L/ ~'° '""' ~ !,, ,, _ 

76 -z,; ... z. 7--o l'(-z_.. I ... SI 
95 f-1_1,,,,"' -=r ... v I~ q l.._C, 
99 "1-1, 1..- :: .... 1,,, /'!> <If /,.,~ 

101 ~ ... ~ ~1,0 I '?I /,._ ":}--

103 -v1 .... i,, -:, .... I 1 V'f /.._-::J.. 

109 ~ .. , ::,. ·' ,,9 ,_ ,,,. 
112 i,-;... :f.O '""" ~,, 

124 1....'J,,.\ ·~-~ ''~ '6,_"'L. 
133 l?:z LI ":l-/L"' ,.,, g· JA.C::::1 

139 7~1. ... "1 -:r...-v 
'"" °' 

!,.._')Ill' 

146 ., :z. .2 -:.r--o J?... ~ IL9 
154 z,1..:~ :J.,,. I I .:.tO 1,,_f.., 
157 t,..1.,,L (, ... '1 / 3 -:.r /,.,, -:r 
181 i,.. 3 ... ""Z...-- -:J., () I 3i / ""L 

186 1,,,t, ... 'V :J-'; Jo-' '-i,-:r /,,.~'if 

Water changed in all 
beakers. 

Time: (')" L) 

Initials: {115 

Water changed in all 
beakers. 

Time: /"1UJ 
Initials: y,_/ /I.Pi 

vvater quality measuremems to oe taKen. 

Page_]_ of~ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client AnchorQEA 

DAILY RECORD SHEET 

Day _2_{ /v f 'l.:8 I /O~ 
Beaker Temp.• DO Cond. pH Hardness Alkalinity NH3 

No. (deg.C) (ppm) (umhos/cm) (ma/L) (mg/L (ppm) Comments 
3 ""l...~ 1J Each beaker fed 1.0 ml 
9 ') l. l YTC suspension 

21 "?.. ~ .. ( Initials: u.\ l 
30 "l.. ~ ,_ 
32 -z..• ~. 0 
36 -1.. .0 
42 l'2..:! 

> ·" 46 L.~ 
70 ..,y,""l... 
76 

'l3 · ' 95 ~ ~."2. 
99 "'\ . ~. r 
101 ~~, 
103 ~ ~ ,tJ 
109 ~ "" 112 "2.. II 
124 ;_:, ~. 0 
133 ,_ ,.,_ 
139 "')' t .. ~ 
146 )· ·.~ 
154 ? >.3 
157 ) .. 
181 ?~ • f) 

186 '°L? _ f 
' 

Water changed in all 
beakers. 

Time: OhU> 
Initials : ~ll. 

Water chanaed in all 
beakers. 

Time: J ~ r2.1J 
Initials: ( 'r/ t/f~ , 

vvater qua1ny measurements to oe taKen. 

Page __i_ of --12..._ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client 

DAILY RECORD SHEET 

Beaker Temp.* Do· Cond. pH* Hardness Alkalinity NH3 
No. (deg.C) (ppm) {um hos/cm) (mQ/L) (mg/L (ppm) Comments 
3 '2.'?I. D iL..~ 1.2- Each beaker fed 1.0 ml 
9 z~.o (o .c., 1.1 YTC suspension 

21 2..~.l {,,.q i.o Initials: ~~1.. 
30 '2.:~.JJ t.!=i 1-.l 
32 

'2. ~ ·' -:r.o '1. \ 
38 ·i.~.o ~ .~ -q, \ 
42 ·z~.o b.'i -:i. \ 
48 2.1.9 ~ .i .. ":J.n 
70 2~.1. £. .':I- -::t. ( 
76 2.">.I ~.9 -,.. ?.. 
95 2. .,, ·z.. lo.'i' 1.1 
99 "2.-;. t ~-~ -:i.1 
101 2?J.I t..1,. l-.' 
103 ~~.o l. ,Cj( ~.·2.. 
109 22.9 {,. f4 ":J. \ 
112 'Z. ?>. f) -::J.o -=I. 2... 
124 2~.o l,._q '"i. 2.. 
133 2.~.z. L,q -=1. I 
139 2.~ ·t- r,.,,q ":t ,I 
146 ~?J ·z. l~.q -:J. I 
154 '1.~ ~ lo.Cf ":t.n 
157 2~ •• (o .--:t 1 .0 
181 '2'!.o t..."I ":J.I 
186 2'3 z. eo,'8 :7. I 

Water changed in all 
beakers. 

Time: hGt~ 
Initials: ~ 

Water changed in all 
beakers. 

Time: 1~2.S-
Initials: Y-

vv ater qua11ty measurements to ue la Ken. 

Page~ of --3..2.._ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-.XXX-HA4" 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client AnchorQEA 

DAILY RECORD SHEET 
Day _4_( / 0 I JO I fo)~ 

Beaker Temp.* DO Cond. pH Hardness Alkalinity NH3 
No. (deg.C} (ppm} (umhos/cm) (mg/L) (mg/L (oom) Comments 
3 I?.~ .. ~ Each beaker fed 1.0 ml 
9 l"Ul \4 YTC suspension 

21 17/~. "':}- Initials: f.d, 
30 1.., ~-lo r 
32 111. .. ,-
38 i.--; .s 
42 7-"·~ 
48 1:~ •l,6 

70 1,., ~ ,£1 
76 ~~.l4 
95 l'L..;, ... 1, 
99 .,~ . cA 
101 111·~ 
103 u ... 5 
109 i.:;..(, 
112 7~~ .i, 
124 1...'Z, .. ~> 
133 '7,,'1 ... 1n 

139 ... t ... (, 
146 l,...'l, .. 5 
154 [.,~. (p 

157 7 _-::l,"' 
181 u..i, 
186 .,_,,., (, 

Water changed in all 
beakers. 

Time: ,., c, vr 
Initials: t'11S 

Water changed in all 
beakers. 

Time: r~1s--
Initials: rr 

·water qua11ty measuremen1s to oe taKen. 

Page~ of _il_ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4r 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client AnchorQEA 

DAILY RECORD SHEET 
Day_5_( 10 /-!J I /10 ) ~'] 

Beaker Temp.* DO Cond. pH Hardness Alkalinity NH3 
No. (deg.C) (ppm) l(umhos/cm) (mg/L) (mg/L (oom) Comments 
3 ?2.i- Each beaker fed 1.0 ml 
9 2.2 .'l YTC suspension 
21 22.9 Initials: 6Sl 
30 z.~.o 
32 ·2:2.."it 
38 2.t .~ 

42 '2.~.1' 

48 2'2..=J 
70 '2.';,o 
76 '2.'2..~ 

95 ~1.C\ 
99 '21. '3 
101 1:2.. • ., 
103 "2.'2.. :J. 
109 2:2.. l-
112 '2.2., "':J.. 
124 2'1.."l 
133 '2:~ 0 
139 ·Z.'?J.O 
146 'l1.cii 
154 '2. ?>.O 
157 12..'1 
181 '2.2. 9 
186 '2:1.~ 

Water chanQed in all 
beakers. 

Time: 06"'5-0 
Initials: b~l. 

Water changed in all 
beakers. 

Time: ~ \~~) 
Initials: - I PX 

·water quality measurements to oe taKen. 

Page _l_t _ of __Q_ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client 

DAILY RECORD SHEET 
Day_6_( fl I l I ID})/41 

Beaker Temp.* DO* Cond. pH* Hardness Alkalinity NH3 
No. (deQ.C) ppm) (um hos/cm) (mg/L) (mg/L (oom) Comments 
3 7-L._(. t-b 7-. /j Each beaker fed 1.0 ml 
9 '2'2-.,. ',' ~o YTC suspension 

21 '2..L "1-- 1, .,, ~.o Initials: ~~1 
30 l">~~o I .--:/' ~-11 
32 I "-'2. - ::1 . _..,,., ~d) 
36 -i.:z.-:f' .... ~ - ~ ?. ,, 
42 -i..~' ~ r-,.] ':!-0 
48 "2..'-.l ,. "" c:.; Fl'·O 
70 i2..."t. - , A - "l' /,. 't 
76 '?.1-"; ... • .. c;. 7 .. t) 
95 1"'7£-11 : --;;, ?-0 
99 -r....7.~":1 " ?-' ~ ... o 
101 U...? ~ .<1 "?-·D 
103 ""?2-' J t. ~~O 
109 '"?...L. c::: r • ~d) ·-112 ~"l... j, .1 .... . ,;i.r) 
124 '"'\-1 ... / II •I,, r.7. I 
133 ""?.-"Z... 4 r t. •, -:;i. n 
139 "'2..~-'' :. . l 7./J 
146 -i..'"Z.-J ~ (;."' . 
154 2. 2-.c '· ~, :?".I? 
157 "?.. "'Z.-9!1 '-~ r;. f)f' 

181 "'\r "1. -l , . I '0-.. IJ 

186 '71.... ?' ~.~ I?: c 

Water changed in all 
beakers. 

Time: 0/,1"2-Q 
Initials: "~ 

Water changed in all 
beakers. 

Time: 11- Ir; 
Initials: t-') 1. 

vvater qua11ty measurements to oe taKen. 

Page _!L of -3.1_ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day _7_( ll /"L I U>) hJl 

Beaker Temp."' DO Cond. pH Hardness Alkalinity NH3 
No. (deg.C) (ppm) (um hos/cm) (mg/L) (mg/L (ppm) Comments 
3 Z:2.." Each beaker fed 1.0 ml 
9 'Z~. {,,. YTC suspension 
21 2..2.~ Initials: {. .. a 
30 2.'Z... 'it 
32 '2.? ~ 
38 'Z.? . S' 
42 '2.'2.S 
48 "l:2..'{ 
70 2:2 .-:+ 
76 2:2 .• b 
95 1:2 .~ 
99 '2:t,{,,. 
101 '2.2.~ 
103 '22..S' 
109 ~'l .41 
112 '1.'2.. s 
124 z:z..s 
133 "l.2. ~ ~ 
139 '2.1.T-
146 ?"J .la 

154 1..., . 'i' 
157 '2..~. l. 
181 "1!1...L 
186 z~.1,, 

Water changed in all 
beakers. 

Time: <HolCS 
Initials: L\1 

Water changed in all 
beakers. 

Time: f T{)U 
Initials: IP' 

vvater quamy measurements to oe taKen. 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS·XXX-HA~ 
HYALELLA AZTECA 26-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client 

DAILY RECORD SHEET 

Day _ 8_( 11 1'> ftdt.~\. 

Beaker Temp.* DO* Cond.* pH* Hardness Alkalinity NH3 
No. (deo.C) (ppm) (um hos/cm) (mg/L) (mo/L loom) Comments 
3 ~c:;' /A3 l 2. T- "=J.o Each beaker fed 1.0 ml 
9 2~ '2, c...~ 12.'=' J..Q YTC suspension 

21 1.~ 1.. '- .... '"'~ "'.:2 .I'\ Initials: ,kf> 
30 2~ .S- In. .,_ J'2...":1- ~ .ct 
32 2'?1.2. fD.al J?l- t...°I 
38 2~.l (o,3 11. ':\- ~.o 
42 no "·" Ml- l,o 
48 2'2. ,q ~.o ,.,~ b.'1 
70 2~ ."2.. S'.9 t~ L_~ 

76 2~.2. '·~ 12.~ =J.o 
95 1.~.?, (p .el 12-:i -:i. ?> 
99 2,. 2.. c... ~ '2.-::t t..R 
101 L."!> . I ta .i.. 11..c; -:i .0 
103 ·2~,() ~.t. 1'2..9 :J.o 
109 2.~. o c...~ j?{,. ~.q 
112 '2~.o lo.5 I ?a=; -=t-.o 
124 2;.o r...o.l t1~ -:i. C> 

133 '2~ ~ {,._ .,, f"JL. 1.0 
139 ·i~.':1, l..'I l?L t...G 
146 2~ 2. l- 2.. n-; '-.Ct 
154 12,.'/ <. . -~ I 'Z.':J. '".9 
157 2~ . I (,, z. 12.C. ".'ii 
161 '2. '2. I t0:2.. 11.':l bft 
186 -i. ~.1. <.. ?J l'l'i "1,0 

Water changed in all 
beakers. 

Time: h ii o<" 
Initials: fft2..... 

,...-

Water changed in all 
beakers. 

Time: / ~ O S--
Initials: Yr--

-Water qua11cy measurements to be taKen. 

Page __!i_ of~ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client _______ A_nc_h_o_r_Q_E_A _________ Investigator __ _ 

DAILY RECORD SHEET 
Day _9_( 11 / 'l 116) Lfs 
Beaker Temp.• DO Cond. pH Hardness Alkalinity NH3 

No. (deQ.C) (ppm) (um hos/cm) (mg/L) (mg/L loom) Comments 
3 .:2.3. ~ Each beaker fed 1.0 ml 
9 .:; 3 • .:>.- YTC suspension 

21 .:> <. I Initials: 'u 
30 ..23. 1.1 
32 :)$,(') 

38 '1~ .n 

42 _'),)' q 
48 ~.i ,q 
70 Ol-.3. '3 
76 !.2~. I 
95 .,~. 3 
99 ,~, (") 

101 1313, I 
103 .:t<-· ( 
109 .:)~.~ 

112 "):),Lr 

124 .'.J.3,r> 
133 .:),3, ~ 
139 ~5.~ 
146 -23 , I 
154 .;).3, .~ 

157 .J ~.t"> 

181 l:2g,o 
186 .J~. 

Water chanQed in all 
beakers. 

Time: n1-1S 
Initials: b~\. 

!Water changed in all 
beakers. 

Time: &'!f'l s-
Initials: i>.>l 

'Water quality measurements to De taKen. 

Page __!L of .32._ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day _1 O_ ( I\ I f" I 10) 'lf S 
Beaker Temp.* DO'* Cond. pH* Hardness Alkalinity NH3 

No. (deg.C) (ppm) (um hos/cm) (mg/L) (mg/L (oom} Comments 
3 ri.3 .CJ 6. ~ ~.o Each beaker fed 1.0 ml 
9 ..)~Q "'· ( -:,.o YTC suspension 

21 .2310 ,;.. ~ v·O Initials: /~ 
30 ~~.3 :),.( c..q -
32 .:)JJ.. . q :J. .n '·' 38 ~.q ~.v '":J-,(") 
42 ~;l., R 6 ·'1 -::,.,, 
48 J.~? 1: ,(.., -:,,. 
70 ,~')3, I ~" . q "lri1 ~ c:r.» llS- 0 
76 l_,,;J. ·"' " • l-il 
95 ;;i3, ~ 17 , ~ t. <J 
99 .J& 0 ,. &. • q 
101 .23.0 '1.- Y.·O 
103 .:J.l.. 7 " \' r •I 
109 ol.;l.v (;, , f, "1.0 
112 J..Z.. q lo ,q +.() 
124 J_Q.~ I" .(n 

71- '° 133 :23. 3 - v ""'9 
139 .'.2,3,3 : ,t: (_ q 
146 :J, 3, I o.Q c,,q 
154 ~' ~ ~.~ ".":Jo 
157 ,l..l. 9 t.. 1,,.) J ~ 1 ? 
161 ..1~. er ~.r -:1.0 
186 _") ~. 0 c, • )., ).,Q -

Water changed in all 
beakers. 

Time: o"°s-
Initials: c:fO 

Water changed in all 
beakers. 

Time: t~r.r-
Initials: I Fl 

·vvacer quancy measurements to oe taken. 

Page _l!_ of __12..._ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day _11 _( ii I fo flo ) '~ \ 

Beaker Temp.'* DO Cond. pH Hardness Alkalinity NH3 
No. (deQ.C) (ppm) (um hos/cm) (mQ/L) (mQ/L {ppm) Comments 
3 21.q Each beaker fed 1.0 ml 
9 2.2. .C\ YTC suspension 

21 '2..1..."T Initials: £. .\ l'... 
30 '2.'!> 0 

32 '22., f 
38 2.1.~ 
42 11..-:t 
48 'l'2. . -:J 
70 z~.ll 

76 ·i.v~ 

95 "2.'L.'t 
99 '2..1.o 
101 '2'%..<( 
103 2..7-,'f 
109 'l'2 .<\ 
112 22. ~ 
124 'l.'Z.,Cf 
133 1:Z..~ 
139 '2. '!I 0 
146 "lt..1 
154 1.1.9. 
157 •12..'ll 
181 'll.~ 
186 21.v 

Water changed in all 
beakers. 

Time: l)t.~S 

Initials: ~'.ll. 

Water changed in all 
beakers. 

Time: f +·::J.n 
Initials: I J' J 

·vvater quanty measurements to be caKen. 

Page __l}_ of =t ~ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client AnchorQEA 

DAILY RECORD SHEET 
Day_12_(1/ I 7 !IO)Yr" 

Beaker Temp.• DO Cond. pH Hardness Alkalinity NH3 
No. (deQ.C) (ppm) (umhos/cm) (mg/L) (mg/L (ppm) Comments 
3 ':;22.~ Each beaker fed 1.0 ml 
9 "'2.2 ,~ YTC suspension 
21 '-:z.... LI Initials: Yr' 
30 "2.~_, 

32 7-'-.8 
38 "2."'2-.JI 
42 7.."'L.,q 

48 1.."l. 3.-
70 '"Z.. '2. .4 
76 --z..z.._,,,,. 
95 -i.."2....~ 
99 7,..'l...t./ 
101 ?,,"2...., ~ 
103 7.-"'L-.L/ 
109 -2 .. :z. l/ 
112 7~f.... l/ 
124 -z_Z.. l/ 
133 '-~· !;'-
139 "L-Z.~ 

146 -z.:z_ . ., 
154 (..."LI/ 
157 t-2... -:~ 
181 -Z..'2. ~~ 
186 '"2.-.'f 

I 

!Water cham:ied in all 
beakers. 

Time: 062~ 
Initials: Yr' 

Water chanQed in all 
\ beakers. 
\ Time: f..../.00 
1 Initials: (,pr-

-
vvater quauty measuremenls to oe tal<en. 

Page ...!!.___ of --31.__ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day_13_( / f If //tJ)Y~ 

Beaker Temp.* DO* Cond. pH* Hardness Alkalinity NH3 
No. (deg.C) (ppm) (umhos/cm) (mg/L) (mg/L {ppm) Comments 
3 ""J '2.. • I =f_ :::/- +. -, Each beaker fed 1.0 ml 
9 2... "1. IJ "?• 5" '? YTC suspension 
21 '2-"L.o '9"-J -:r. ~ Initials: LP\ 
30 "2.. 2. =r. -:r 7- I 
32 -l-~. r ".:/-.?' =1. 0 
38 -i.. '2.. ' I~.{, r· '1--
42 ""'L-L. lJ :;J. .r- :.r. 2. 
48 Ll_q :;J-•• > -;i, ~ 
70 -z..-i.. '1 -:Jc ~ t.~ 
76 ..,..,_ ""- ';).- .. ? ~~ 
95 -Z,.2... t.f r.r ":1 . • 
99 '-'"2. ,"2.... ?-.,~ ?-. " 
101 ., -"l-. z., 7..7 -.:1- - I 

103 7-"'l....,., '?.~ 1?. '")_. 
109 -,_ '?.. .() ?--£ 1?-"2-
112 ""L."'t • 0 -:1---:,.. I:?-./ 
124 <..:l-. lJ ? ·-=1- -:/-"2-
133 ''l,..'2..-.4 :7-t 17'_'2.,. 
139 1-2 .(/ ~ .. ?- ~-7-
146 ) ... :i. ·~ >.-:;- I?-. 
154 ')2.. ,4 I ?.l, I?. J 
157 IL_"Z..• ?. ( l q 
181 1-z:z .. • 1 -:r·~ '!":::t , I 
186 1,_-i. :'2..-- ~-C I-:%. r 

I 

Water changed in all 
beakers. 

Time: 0630 
Initials: vr 

Water chanQed in all 
beakers. -

Time: 11' IS. 
Initials: /Pf -, 

-vvater quauty measuremen1s to oe taken. 

Page _fL_ of __:I2_ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day _14_( (/ I °111"1 yr 
Beaker Temp: DO Cond. pH Hardness Alkalinity NH3 

No. (deQ.C) (ppm) (um hos/cm) (mg/L) (mg/L (ppm) Comments 
3 ~;2.. (J Each beaker fed 1.0 ml 
9 2. '2-· 6 YTC suspension 

21 2,_.~ Initials:)'~ 

30 22.i 
32 Z.2. ,5 
38 2. '2. ,s-
42 2'1 . 5 
48 ·22 , s-

70 2,.'2- . ' 
76 

2:1. · ' 95 '2."'2.,--:r 
99 '2 2...' 
101 21.-> 
103 ":21~ 

109 2.2.. 5 
112 '2.1.6 
124 '2-"L.~ 

133 '2'l-. "1--
139 21.'T 
146 2."'l. . ' 
154 2'2. . :, 
157 2•. 'f 
181 22.,/.4 
186 L.'Z ·5" 

Water chanoed in all 
beakers. 

Time: 0 5 5"5" 
Initials: YY 

Water changed in all 
beakers. 

Time: I -=F-00 
Initials: 11' (" 

·-
·water quality measuremen1s to De taKen. 

Page~of~ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA41 
HYALELLA AZTECA 26-DAY SOLID PHASE SEDIMENT TEST 

Test No. 614-1 Client 

DAILY RECORD SHEET 
Day_15_(/ I 110 110) l.P.S 
Beaker Temp.* DO* Cond.* pW Hardness Alkalinity NH3 

No. (deg.C) (ppm) (um hos/cm) (mg/L) (mg/L (oom) Comments 
3 ~-') ..,. '·" l::V, t,, ":I- Each beaker fed 1.0 ml 
9 .;)~_ .rn fn, q '-~ i; ~.G YTC suspension 
21 ::J;) ,- e,:=r I~ 4 t. • Initials: 61) 
30 :l.:J .• fn. \ '~~ ~ , • !-.. 
32 ..:i~.l..I i....~ '~ 11 c. .. c. 
36 :J:J . ~ "Ii .'5' '~"' r. 1l 
42 .J..L _'.) t::.~ I~ f ,._ q 
48 .:l.:J ' .:J , f>,f f J1f '). , I 
70 ~J. . "1" fa,.lJ l..J .":J ~ ,G 
76 .:}_ .:l, ~ ;" 4-. t:. '-~ I ·71--, 0 
95 .2:2 . ).. " ·3 f ~~ " ~ 99 ,;)..l. l ~~ j :i'1 t.. .,,_ 
101 :i:i.~ ~.c )-<,..2/ t. • "J.. 
103 ')_') . ~ '·" I ::Li :}-. ('. 
109 !:>.~ "' ~' / .).G '1-·C' 
112 3.:l,3 ~.Q 'oiai., l. , ' 
124 I • ..J. -1., l..\ -~.6 f;1,"t ~.o 
133 ~~~.o n.i 12~ ~. v 
139 :>.3.o >·'l i ::J. ~ ' .12 
146 .JJ, "::}. 1,~ { :J.:J~ j \,~ 
154 ri. ~.D 

j,, ' 
1.2. r- .,.fj 

157 ..)~.r ~ o I II c~ ,,,f, 
181 -'C2.Q t;,l $ J~C - ~.9 
186 J.!>.S-

' .. (0. 1~4 ,,Q . 

Water chanQed in all 
beakers. 

Time: o (,or\ 
Initials: 1~ 

Water changed in all 
beakers. 

Time: /~()~ 
Initials: y,-

"Water quallty measuremen1s to oe caken. 

Page 2 '2- of __"!!._ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~~~~~~~ ~~-

DAILY RECORD SHEET 
oay_16_(11 / u 11o>Yr 
Beaker Temp.'* DO Cond. pH Hardness Alkalinity NH3 

No. (deg.Cl (ppm) (um hos/cm) (mg/L) (mg/L (ppm) Comments 
3 ~"l ... ? Each beaker fed 1.0 ml 
9 "L~/; YTC suspension 

21 -z..-i... ' Initials: 'll 
30 ~.l 
32 ')..~. S'" 
38 rz.."t..,. 'f 
42 -i....~.'l 
48 '2.2.. '3 
70 91.:2 ... ? 
76 -Z.42 .c;;-
95 '2.-Z. "?-
99 ""'"2....,5 
101 -z...-z..~ 

103 -z..-z...~ 
109 '"2-'"Z-~ 
112 "2..'2...41 
124 '1-"2.. •'I 
133 -Z..."2-. "; .... 
139 27..~? 
146 -z_'Z.. • .t; 
154 ~"'L-"r 
157 ~"l--lf 
181 ILl-~ l/ 
186 ""2.2--~ 

Water changed in all 
beakers. 

Time: Ot.. 't S"' 
Initials: 6~1. 

Water changed in all 
beakers. -

Time: f 9JOU 
Initials: I fl.S. -

vv acer quanty measuremen1s to oe ca Ken. 

Page '2..:, of ·.:i-~ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA·. 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 614-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day _17_( J / l/Z, I b) 'Sl. 
Beaker Temp.* DO* Cond. pH* Hardness Alkalinity NH3 

No. (deg.C) (oom) (umhos/cm) (mg/L) (mQ/L [(ppm) Comments 
3 %2.3 l- ·-; 1.1 Each beaker fed 1.0 ml 
9 2.1.3 

L. "' 
-:i .2... YTC suspension 

21 '2.2 .-l "·' ":1.l. Initials: ~ 
30 l ·2..:t 

""·"' 
"':l.o 

32 2~~ (,. :\ :/,0 
38 ·z..·z. .1. " 4 

:i. () 
42 2.'2..2. ,.,;; b.ct 
48 2.t.2. ".t! :r . I 
70 '2.2 .5' l. .o t,,,9{ 
76 2.2...1# ,_ ,_ 

~.I 
95 22...~ ~.4 h .q 
99 21.-:\ ,._ s co.9 
101 7..'1 . 4 <n .·~ t;..~ 
103 -Z2.. 'l. ~ ../ ·:i.~ 

109 2'2:2 .. 
"· l 

-::J,n 
112 2·2.. 2-

'· <i 
fol:; 

124 2.2.~ (c.."~ -=i. \ 
133 2.'2. .{. La."l ·:i.o 
139 2'2..(., l..) ~.n 

146 zt.~ lo . .. ,,q 
154 ·z.2.c, l. ... t... er 
157 '1.Z.. '?I {,.. 'L "'. "ir 
181 'l. '2. I '2.. (,, .~ "':J.n 
186 2.2.,·~ Co.5:" ".l. r. 

Water changed in all 
beakers. 

Time: o~oo 
Initials: c.::r I ~ 

Water changed in all 
beakers. 

Time: /~c~ 
Initials: y,_., 

-vvater quality measurements to oe taKen. 

Page _rl__ of 32-



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client 

DAILY RECORD SHEET 

Beaker Temp.* DO Cond. pH Hardness Alkalinity NH3 
No. (deg.C) (ppm) (um hos/cm) (mQ/L) (mQ/L (ppm) Comments 
3 ~.,,,_, Each beaker fed 1.0 ml 
9 1!1-L YTC suspension 
21 ., :z..._t Initials: /.(17 

30 71~'1 
32 1;1,... ~ 
38 Z.,'1-~ 

42 Z.1-Lf 
48 1,;1,..:Z-
70 ., 2..:::1--
76 .,:z..,v 
95 ~ 1?, _-: ... 
99 ·z:z. .. -i" 
101 7./-z,.-. 
103 ~ 
109 4 ... 3 
112 u7.....<.f 
124 7.;z,-L/ 

133 ..,_,.,_ x 
139 .,_.,_,-+ 
146 ?,,;~ 

154 -z.,-Z-"":}-
157 "V7--S-
181 ,_,-z,--5" 
186 'l/t......(° 

Water changed in all 
beakers. 

Time: ·o " o.,.. 
Initials: u'f, -

ur 

Water changed in all 
beakers. 

Time: I/~$..) 

Initials: Lrr 

vvater quauty measurements to oe taKen. 

Page 2..5 of ......n__ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 26-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day_19_( JI /li.f /IO) 6.l1. 

Beaker Temp.+ DO Cond. pH Hardness Alkalinity NH3 
No. (deg.C) (ppm) (umhos/cm) (mg/L) (mg/L i(ppm) Comments 
3 ·22. G. Each beaker fed 1.0 ml 
9 22. ,G. YTC suspension 
21 '2..2..C. Initials: &.:,l 
30 1."L." 
32 ·21.t.. 
38 'Z. '1. < 
42 22.. 'S 
48 '2'2. S 
70 "Z.'2.. ':J 
76 "2'1,-:J 
95 2.'Z..~ 

99 '22.l, 
101 '2.'2.. .':I-
103 "2."l.,, 
109 2i .s 
112 '22..t... 
124 2.'2., t.. 
133 '2.~.1-
139 2.'2 .'8 
146 ·1:2 .• :i-
154 22.~ 
157 22. G, 
161 21.s 
166 2.'2.., <.. 

Water changed in all 
beakers. 

Time: QbOO 
Initials: LNl 

Water changed in all 
beakers. 

Time: l"Ao/~ 
Initials: \/:'__. 

{ 

vvater quanty measurements to oe taKen. 

Page~ of ___1L 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day_20_(1( I 1$' fJe) lJYl 

Beaker Temp.+ oo+ Cond. pW Hardness Alkalinity NH3 
No. (deg.C) (ppm} (umhos/cm} (mg/L) (mg/L (oom) Comments 
3 ·i. "?> l ro .. 4 L..4! Each beaker fed 1.0 ml 
9 21.11 c;.(p L..':J YTC suspension 

21 "2.t."if s.l t...~ Initials: ~ 
30 2.~. I 

"'· 2.. 
&.i I 

32 2:>.-.i l..1., '-· "l-
38 11."l t..'5 , .. '1 
42 2'2.. (,. 

la '"' 
b.~ 

48 2.2..5' s.~ L. ~ 
70 ·22.Gt l.o.'L 

"'· -::f 76 'Z.'2.."" t....l t. .ci 
95 '2.:t.9 '- ,,, fa.~ 
99 'Zt.1 '1. 4iJ '·~ 101 2:z..i lo.5 lo .':I 
103 "2.2.(,p (., .l t..9 
109 2.2..T IA ?I £..'1 
112 21...~ 1..41 L.~ 

124 tZ,'T b.5 -:l .7.. 
133 'l. ~.o fa,":l L,.C'f 
139 ·1'3, 0 <o:=l fc,9 
146 ?1,q (d,{,., lo.\ 
154 '2.~ .o lo.~ "'~ 
157 1:2., ":# fbL 1-1-
181 ·z.:z . c.. {o;'L "."O 
166 22. · S l.,S '3,9 

Water changed in all 
beakers. 

Time: n ~ls-' 
Initials: 6fZ.... 

......-

Water chanQed in all 
beakers. 

Time: 1~1n 
Initials: /I.I{- Nt/ - I • 

·water qua11ty measurements to oe taKen. 

Page -1:1_ of T-3 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day_21_ ( II 111. 4o )b~\. 

Beaker Temp.* DO Cond. pH Hardness Alkalinity NH3 
No. (deQ.C) loom) (um hos/cm) (mg/L) (mg/L (ppm) Comments 
3 2:z. .&( Each beaker fed 1.0 ml 
9 22.'l YTC suspension 

21 2.4.f Initials: '~ 1. 
30 2. '2. ,,. 

32 "2.2.b 
38 Z'Z..S 
42 ·22.4 
48 •2.1..&l 
70 ·2:2. .'T 
76 22.to 
95 '2.'Z,j 
99 :Z.'2.. l.o 
101 '2.1.(. 
103 '2.'2...5 
109 '2.2.S 
112 2.2.. cs 
124 z.-z..S 
133 2'2..~ 

139 2.'2. .1 
146 2'2.,=J 
154 'Z:t.~ 
157 22.s-
181 u.s 
186 22..~ 

Water changed in all 
beakers. 

Time: 01.n~ 

Initials: b.)1. 

Water changed in all 
beakers. 

Time: 1705 
Initials: y,--

·water qua1ny measurements to oe taKen. 

Page 2. "W of .....12_ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4( 
HYALELLAAZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 

Day_22_( I/ I J}-' µj) y/"' Jb~l 
Beaker Temp.* DO* Cond.* pH* Hardness Alkalinity NH3 

No. (deg.C) (ppm) (um hos/cm) (mg/L) (mg/L (ppm) Comments 
3 t:vr ~.~ 1'1 lo:'l Each beaker fed 1.0 ml 
9 i-i.~ ls.n j Ll:S la.~ YTC suspension 
21 "2.'2. .l C!;,z.. 't.:;U l.o/i Initials: Bl~ 
30 'l"'l.. c:; L. ~ uo (.,Cf r 

32 -z:z.. "':f £,,J~ ~T'" b·'S 
38 -~'2. ·" 

,_ ~ 
' 'l 

k..9 
42 ·2:2.S "'"' ·, 1-' '"·~ 48 'ZZ..S l.t ·~.6 t.. ~ 
70 2."2..9 ~~ ;,() t.~ ':J 
76 ·z:i.~ ~.~ ... ~~ 'l.o 
95 z:i.t=t '°·" ,ti:; ~.9 
99 2.:'Z .• "=J b,S ""l,t::;' ':cf 101 2..'l..'T '·l ·~ r:. "·~ 103 2.'?.(o "·L. 7- J.. L,q 

109 .Z'2..5 (o,0 7, lo ~.o 

112 z.z.s &,,·~ 11 '1 £Pt 
124 '22.. "l I'.... '2.. /l.t ro -:i.~ 
133 "Z.";; cs l.. .&/ ... ,, ::i.o 
139 2.~.o ~ .. ~, 

t'r ·::i. 0 

146 '2?..1J <o.o H1 &..q 
154 z~.o In .1 ., ~ ~.~ 
157 'Z"l. I ":1 5.~ -~ 0 b.+ 
181 2'2., '- S,"8' f ~ ~C"" &:, ·'1 
186 ~'2. ':I h..·L.. • ~'l (g~ --

!Water changed in all 
beakers. 

Time: o.,-ro 
Initials: ~ 

Water changed in all 
beakers. 

Time: f::rOr: 
Initials: J Pr 

vvaler ua111· measuremem s to oe taKen. q y 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client AnchorQEA 

DAILY RECORD SHEET 
Day_23_( II / J'! / Jo ) /.vPS 
Beaker Temp.* DO Cond. pH Hardness Alkalinity NH3 

No. (deo.C) (ppm) (umhos/cm) (mg/L) (mg/L (ppm) Comments 
3 .;i,~.~ Each beaker fed 1.0 ml 
9 ~ . .)- YTC suspension 
21 :2,.:t •. (" Initials: G~l 

30 ~.;). l-
32 .:i.:t . 4 
38 :J~d 
42 :Z:J ,,.:, 
48 aci. 02..... 
70 .;2'9,, . Cn 
76 ~.\ 
95 ..Jcil.. '=I-
99 .;i, .2.. Li 
101 :i,J.• r 
103 l..l.J..3 
109 :J:J . ~ 

112 _'.! _:) • <l, 

124 2.:l. , Y 
133 ~~,,. 

139 !J;J,, 'T 
146 .::>..l • .J 
154 a.i. : =1 
157 ~.,{} . .1 
181 ~..J.. 3 
186 :J. :J. 4 

Water changed in all 
beakers. 

Time: 0~10 

Initials: ~.\ 1. 

Water changed in all 
beakers. 

Time: I 7--tJ 0 
Initials: v_...-, 

·water quallty measurements to oe taKen. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 

Day_24_(Jf I f"lftp) ~<\.. 
Beaker Temp.* oo· Cond. pW Hardness Alkalinity NH3 

No. (deo.C) (ppm) (umhos/cm) (mg/L) (mg/L (ppm) Comments 
3 ·'2.:2,'"!J- lo .Jr '·"ls Each beaker fed 1.0 ml 
9 2i..'5 t...~ ~/8 YTC suspension 
21 2:.Z..5 <... l ":1.o Initials: ~ 
30 "2."1.,"if ~.L. -=l. 0 -
32 '1Z.S t...~ '1.'i 
38 'l.'2. • -2, t...,'5 t...Ct 

42 ·1:2 ~ <o .S i.....~ 

48 ·2:2.2 ln ·~ ""·~ 70 2'2.. lo. (.., . -; ,_ "i 

76 ·12. 5" <o."i '·" 95 2:Z.-:t f.... .L {q.q 
99 '2."1. ... c...1- ~.9 
101 21.."4 ,_ . r::; ,,i 
103 '2.'Z.~ ~ .S t..ft 

109 ·'2..2 .~ 
" '2. 

-=I. 6 
112 21.& ..?> ~.'7 l.o 
124 '2.'Z.:~ lo.lo ".:f. 2. 
133 ·2. 't.. ":1- ""l,C) :I '2. 
139 ·2.1..~ lo.Cf '=I l 
146 '2-2.to 1n.q "l. l 
154 ·2:2.<6 'l.o '=>.CC 
157 '2.·2. .5 h..t:K '- "i( 

181 t"1..'f t.. ·~ In !1. 
186 

·22 ·"' "·" LC!f. 

Water chanoed in all 
beakers. 

Time: ~ G,. co 
Initials: PYn 

Water changed in all 
beakers. 

Time: /(/) ~\' 
Initials: Jrr 

-
·water quauty measurements to ue taken. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4~ 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client 

DAILY RECORD SHEET 
Oay_25_( tf li.AJI /-'){Ir) 

Beaker Temp.* DO Cond. pH Hardness Alkalinity NH3 
No. (deg.C) loom) (um hos/cm) (mg/l) (mg/L (ppm) Comments 
3 "1:1/~ Each beaker fed 1.0 ml 
9 ?1.-v YTC suspension 

21 7./L.Lf Initials: (ft/ 
30 1.'- ,.. 
32 .,,, _. '\ 
38 ~7_ .. "'I) 
42 i..~ .... l. 
48 ~7~ 1,...-
70 i. 'Z.- (,p 
76 7J/'l,,,. LI 
95 ')'? .. :J-
99 _, ."'L.'1 
101 71_.,. \. 

103 1'-z.....i. 
109 "2,.-i,A 
112 -U1--~ 
124 bZ....\.f 
133 1/1,,..-lp 
139 2-z.,1-' 
146 .,~, -~ 

154 7~"1~ 
157 , ,,7_,,~ 
181 .,~ _-z_, 

186 1 ;i.,. J 

Water changed in all 
beakers. 

Time: ll ~~ 
Initials: ' r~ . 

Water changed in all 
beakers. 

Time: /:'100 
Initials: y,,,,....., 

vvater qua11ty measurements to oe taKen. 

Page _ll_ of ....::i1_ 



Test Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

139 3362G U2C-2-101014 8 23 22.7 '. 
146' 3350G ·oGS-13SG-101013 8 23 ' 22.s • 
154 3360G DGS-34SG-101012 8 - 23 . 22.7 
15i 3361G · 0Gs~~101012· a·· · 23·- 22~3-
181 ; 3343G · OGS-02SG-101014 '. a· 23. 22.:f 
186: 3348G . DGS-09SG-101013: a· 23· 22.4---
- 3°3 345G . DGS-05SG-101014 . 8 ·24 · __ 22.1; 6.8 6.8 : 

9· 3363G . U4Q-1-101014 8 24 · 22.s : 6 .3 6.8 
21 ' 3338G ; Control · 9; - 24: 22.5 6.1 • 7.0 
30: 3349G :0Gs-12sG-101013 ; ai 24' 22.8- s:s· 1.0 
32; 3364G. U4Q-2-101014 ; 8 24 - 22.5. 6.a· 6.8. 
38 3356G. DGS-26SG-101013. a· - 24;- 22.3: 6.5~ 6.9 
42. 3354G DGS-ifaG-101013 . 8 241 22.3' 6.5· 6.9 
48 3342G ,-DGS-01SG-101014 8i 24i 22.i 6.3 : 6.8 

- 10 , 3344G , DGS-04SG-101013 8 ' 24:- 2i:s· 6.3· - 6.8 
76 ~ 3352G . DGS-1YSG-101013 i 8 2:4' 22.5 ~- -6.8. 6.9 
95· 3351G · bGs-1ssG-101013 ' a 24· ~2.1 , 6:6 · 6.9 · 
99· 3357G OGS-30SG-101012" 8 24 : 22.4 '._ ~.7 : 6.9 ' 

101' 3358G : oos-31sG-101012: - a'. 24 i 22.4: 6.-~: _ 6.e 
103 r 3355G I DGS-25SG-101013; 8 I 24 :- . 22.3. 6.51 6.9 l 

. 109: 3346G i DGS-OOSG-101014: - e: 24 22.3 ·- 6.2 . 7.01·. 
112. 3347G · DGS-08SG-101013 i a: 24 - 2~~; G.6· I~O : 
-1241 3353G . DGS-20SG-101013 . ·9 - - 2(_ 22.3 j 6.6 7.2 ' 
133 3359G I 0Gs-:-33sG-101012 a. 24 · 22.1 1 t:o: -- ·· 1.2· 
139°3362G l U2C-2-101014 - . a j- 24 j _ 22.8 : .. 6.9! - 7.1 
146 3350G iOGS-13SG-101013 Bl 24 '. 22.6 6.91 -TI· 

1 54" 3360G ] DGS-34SG-101012 ; - Bi- 24. - 2f8-- - 7.0~ 6.9 1 
15]: 3361G i DGS-35SG-101012i a!- 24- 22.5 i 6.a: - - 6.81 
·1a1j 3343G·: DGS-02SG-101014i- _I -=_ 2~f _ _ 22.4! 6.3: __ . 6.9 1-- . -·. 
186l 3348G . DGS-09SG-101013 1 8 24: 22.41 6.4 6.9 

~! ~~~ l 0~~~~0~~~~14 ;- ~ ~~I- ~~:~ f- -~~1----- : -
_ ~I: 3338G j- -- Control _ _ . .. 8! _ 25i 22.4: :::__ .1 · ---- · 

i r. 

I ' 
I 

• r 

1-

-+­

' 

30. 33400 I DGS-12SG-101013 , 81 25!. 22.7 · 
- 32: 3364G r- u4a-2-101014 ; a! -K - 22.3i 

- --- -+--

- 38i 3356G.DGS-26SG-10101J: --ir- 25 ' 22.3i-- - -
. 42l 3354G . DGS-21SG-101013i a· 25i22.2) : 

·- 4~) 3342G i DG~_-01SG-101014: - a:-· 251· 22.2[-=--I I --
70i 3344G l DGS-04SG-101013 _!!)_ ~- _ 22.~: ___ ;_ _ _ 1 
76i 3352G I DGS-17SG-101013 8 1· 251 22.4 ! 
95· 3351G ] DGS-16SG-101013 8 25j - 22.7! -
99 3357G iDGS-30SG-101 012 Sj- 25·- 22.4: 

- 101 i 3358G i DGS-31SG-1o1012~ ·a· 25 22.41- - - - . 
163jJ355Gf DGS-25SG-101013 ; 8 -2SI 22.41 
109: 3346G . DGS-06SG-1010141 8 - - 251. 22.4 : 

. I 

fi2j 3347G ·DGS-bBSG-101.013 - - a· 251 22.3 - I 

124) 3353G '. DGS-20SG-10101~: ~i. - 25 i ~ 22.4: i--- I 

1331 3359G i DGS-33SG-101012 8! 25 22.6 

-j--·-·· 
- ~ 1 

-~- -

_:_{-I. 
I I 

' t _ _j_ _ __, __ 
~ 

. --1--
_J_ 

I 

t , 
. - -~~- - '--·--

: I . -! 
I 

.. -+ ·--· 

' 
139; 3362G i U2C-2-101014 . - aj z's· 22.7 - -
146. 33500 I DGS-13SG-101013 s; 25 - 22.5 : 

-- i 
1--

154. 3360G i DGS-34SG-101012 : 8; - 25 . - 22.61 
1573361G ; DGS-35SG-101012 ; a· 25 · 22.3;-
181 · 3343G 'oos-02sG-101014 a : 25: - 22.2· 1 

·~@.~34SG.DGS-O~SG-10101~; -~- - ~5 ! 22.3 _ __ -_T 
3: 3345G DGS-05SG-101014' 8 26 . 22.3 I 

g'. 3363G --U4Q-1-101014 .. a: 26: - 22.3 . 

1 
I 

- ·-J -
2f 3338G : Control 8:- - 26 . 22.2 

- 30; 3349G ; DGS-12SG-101013 81 - • 26. 22.5 I 

32' 3364G ,- u40-2-101014-- · a· 25· 22.1 r - -

38" 3356G : DGS-26SG-101013 a· - 26 . 22.1 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-H"" 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAILY RECORD SHEET 
Day_26_ ( II / 21 llO)b~ i.. 

Beaker Temp.* DO Cond. pH Hardness Alkalinity NH3 
No. (deQ.C) (ppm) (um hos/cm} (mg/L} (mg/L f(ppm) Comments 
3 2'?.; 3 Each beaker fed 1.0 ml 
9 ·z.z. ~ YTC suspension 
21 2. l."Z.. Initials: £..l t 

30 "'2-2.S 
32 7-2...1 
38 ~1.. 1 

42 i.2.0 
48 2.2... I 
70 '2.1. i./ 
76 2.2 .• ·~ 
95 2.1...S 
99 2.2. ·z.. 
101 ·11.,,3 
103 21...I 
109 2..1.o 
112 22... ( 
124 2.~.l. 
133 2.2...~ 
139 11..S 
146 2.1.,c/ 
154 21..~ 
157 21.. \ 
181 2.1..0 
186 21..I 

Water cham::ied in all 
beakers. 

Time: 0600 
Initials: /.',..\1 

Water changed in all 
beakers. 

' 
Time: /~ .;z u 
Initials: ;Pr 

vv ater qua11ty measuremen1 s to oe taKen. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HI 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 614-1 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~~~~~~~ -~~ 

DAILY RECORD SHEET 
Day _27_( ti / '11-1 /0) i.PJ" 
Beaker Temp.* DO* Cond. pH* Hardness Alkalinity NH3 

No. {deg.C) {oom) {um hos/cm) {mg/L) (mg/L (nnm) Comments 
3 .J.J.. (j r: c;: ~» ~ Each beaker fed 1.0 ml 
9 :J..2 .3 I'.. r"I c .. r YTC susoension 
21 ,2:J .a.. t:. A r:..--1 ~ ;mQu. t:n..n Initials: c.;.~ \. 
30 .:l..J ,(;., l. 6 It:,/; 
32 2;} I f'I 1- r lt..l. 
38 .::l -J,. () l..O " t. 42 ..J..'.">r> t..:J L,.\ 
48 :.; ~ .c? I., c. 

(,., " 
70 .J.i,k' c.:~ j~ li 
76 ,.j.') • t.1 '"':f,C) j t; 
95 :i~.<l 1-·0 1~. " 
99 :J ,'J '(J (,,Q I. t.. 
101 .:2~.L.i ,:\'\/. (_ < 
103 l....?d • ..;L l _({ ~ .,. 
109 2~.:J IJ'l•J 111•6 
112 .1 ;i _ :J.. lo "+. ,,, ~ 
124 l..J.J;. ~ ,..~. ~ b.'1 
133 ~~.q ;;. 0 ~ •. p 
139 1J.,.t1 ID• !' ,,,, 9 
146 oz~.3"' ~~ c. 1-"'t 
154 ..2.'.2,· 9 ~-~ ~·T 
157 _'),J . ~ f,.6 1~ • .r 
181 .J,) • .:J ~.L' ~.-~ 
186 I.) r1 . . lj "'~ ,.'}-

Water chanoed in all 
beakers. 

Time: Ot...l~ 

Initials: "~\. 

Water chanaed in all 
beakers. 

Time: I ~/tJ 
Initials: •./-

" 
-water ualtt measurements to be tal<en. Q y 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA41 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client _______ A;...;;n..;.;c..;.;h..;;..or..;.;Q.;;;.;EA~--------- Investigator __ _ 

DAILY RECORD SHEET 
Day _28_( II /2.'J., II() ) )" r 
Beaker Temp.* DO* Cond.* pH* Hardness* Alkalinity* NH3* 

No. (deg.C) {ppm) (um hos/cm) <ma/U (mq/L <oom) Comments 
3 u.o 1-::r.~ I '35 br 7- < l/- "?Cl Each beaker fed 1.0 ml 
9 ·2:Z..' Ir..~ I 1'? It,,. t. ""2 V ?O YTC susoension 

21 L. '2.-.( ' ' 

,, • ::J. I ~I> t. ,!( """'2' 'cJ 1-o Initials: -
30 '2-2-.A ~2 I 3{, It q i I (....rJ 

32 c......"'2. r lr:f I /":{2. c. 'y ~~ j r ?o 
38 !:?..~ ;;? ."J I _3 2.. /_(:a ••• ~o ~ 

42 z.""'t.'"".n ¥. 13 2.. ,. r ; %. -. 4 l. () 
48 -z..:z.. r -::r. I~ t:J 4 I (I{ L-o 
70 "2.'l...~ t.. I 1Jl I. -::f- ?<./ ?... 0 
76 -z:L~ -::1"· ' /~2-

"' I I <V (-<:J 
95 -z... "2-.1.f :1 ,, I~ I . ' ,i,, "W G. 'O 

99 .CZ... '"l. ./) -i...J I ~'V -:/-, j? ~(j 7-.e 
101 '2... "'Z. ~ 7-· { 2..'? 1,, A ~ r ..._ "l-0 
103 "2. '21 /J 7. ,' 17.'I. :7. () .... 

~o 
109 ·.z.~'"2... '.' 12-K 1?1 q ., .. 1/ L.o 
112 '2-2~ (J 7-~' I 2..i z. .ii- ""\ (/ ~ 'V 
124 -Z.2 ·'" ?-~ I '?. () . <u )0 
133 7,, -i. .1. ., "7. :i I~~ ~~.I ~v -; D 
139 -i.,. ?.., • ~ -z... ( ~I ~I .(.,. '( ""lO 
146 .., "'2. • "2.- -:i-.1 "2-7- 7_'/] -i "I ~·o 
154 7..,..-Z,.. I< .....,... . /?_£ l~.fJ "'t.. v .. t'D 
157 ""2,"2-. 0 ~-1 i ?..4- llA.R <...t./ ,u 
181 "'Z-""Z- l -:+-l 12...S r.?. ~fl ......, f) 

186 '"'2."?....0 '">· I ., ::1- lo "tV C.0 
IV I 

Water chanQed in all 
beakers. 

Time: Ot;iO 
Initials: 6.)1 

Water chanqed in all 
beakers. 

Time: -
Initials: -

·vvater quallty measuremenls to De taken. 

Page '2'- of -1:.!_ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA 

DAY 28 TEST TERMINATION SHEET 

Beaker Number of Beaker Number of 
No. survivors Initials No. survivors Initials 

1 ~ i.,lL 46 /0 6'/ 
2 et 6.\1. 47 f V (ft7 
3 JO Cl'? 48 ~ ~~ 
4 4 '-~1 49 ~ t1Y? 
5 'i ~'\ 50 /0 1(~ 
6 /0 ~ 51 lo ~~.l 

7 /0 lS'7 52 to '"~~ 
8 <f ~1. 53 1 ,¢, 
9 10 ~ 54 /0 ~ 

10 10 b~l 55 q '-''l 
11 ID cflJ 56 ., i'..,:)t 
12 )l tit.,, 57 JO IYt? 
13 fO bl'L 58 /0 d'7 
14 ~ 6:>1. 59 lo b.)1.. 

15 '8 "11 60 10 i...l~ 

16 10 .1.:,1 61 lb dt> 
17 /() ~ ".> 62 lo 6'> 
18 JO l.11 15 63 "i ~'l 

19 ct ':>1.. 64 'i ~'l 
20 lo k~l 65 Cf €..U.. 
21 .t.~OJt{Cf ,.)1. 66 In ,.,,,1. 
22 /0 Al? 67 1n Qll 
23 q f1"D 68 10 i>l1. 
24 &i &~1 69 10 lt:J•~ 

25 to ~l 70 -r {Sl.)J 

26 q ifT> 71 f O 6.lL 
27 /0 ~ 72 '=1 6~L 
28 Jo 6 .\1 73 f(/ K'' 
29 '1 ~\ 74 Gf 0.tr.> 
30 :i. ~1. 75 'i . ~ · l-

31 10 [1l> 76 lo ~.l.J. 
32 .., ".n .. 77 ¥ t:J17 

33 ~ c.ro> 78 ~ Ci'l,7 
34 <i 6~l 79 "if b.)l. 
35 IQ .b..\L 80 JO 6:>1 
36 "1 11"'6 81 ~ c(t3 
37 ~ 1'11~ 82 /0 ~ 

38 10 6l~ 83 ~ ~1. 
39 10 6.)1 84 10 6H-
40 10 A.l~ 85 JO f(f 7 
41 ':J- ~ ['1> 86 /0 ~ 
42 /0 B' 7 87 et 6)'1 
43 ~ t1'(J 88 q (.li. .. 
44 10 611 89 /D M-r> 
45 4:f ,.\1.. 90 "+- ((f) 

-
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA Investigator ----
DAY 28 TEST TERMINATION SHEET 

Beaker Number of Beaker Number of 
No. survivors Initials No. survivors Initials 

91 10 t.:i\... 136 10 t.\'l. 
92 10 6.'it 137 ~ (~ 
93 q ~ 138 /0 ~ 
94 JO ~07 139 q ,.)1. 
95 q 6J1 140 ~ w1 
96 10 b;)t 141 " ((!> 
97 ~ L\\ 142 ~ ,.(\7 

98 ~ 611 143 Jo b~'L 

99 0 (f\7 144 'f ":> 'L 
100 ~J- O'I', 145 q ~l 
101 10 ;;f ~ 146 iO ~1.. 
102 ~() /'l 17 147 JO 11/ 
103 f O b.U. 148 ~ Kr> 
104 lo /.ll 149 l l'l J....\1. 
105 q [ff, 150 4 6lL 
106 10 I'~ 151 '1 ~ ~ 
107 10 6)l. 152 JO Kl ~ 
108 to ~~ 153 JO tJ ~> 
109 'l 'J). 154 4 I'~ 
110 It) 'll... 155 JO I'll'""> 
111 ?- .idS 156 JO t~ 
112 C-f fa\. 157 JO 116 
113 "i 6J1. 158 JO ~ 
114 10 ~,_ 159 q I'<'.::;> 

115 JO ~ 160 /O 00:;> 
116 ~ tfiS 161 /0 ~ 
117 y L>n 162 /0 rh 
118 ~ ~.)l 163 ~ L'\\. 

119 lo {..,~1_ 164 9" b~ .._. 

120 ~ '-l~ 165 /0 dV 
121 /0 l.1{7 - 166 q ~ 
122 /0 ff ~ 167 p rf\::> 
123 /0 IS< ·~ 168 (,, (JV'? 

124 Cf {{\/ 169 fo ~l. 
125 ,o '=ill. 170 10 '-''L 
126 '1 1.)1. 171 ID 6.)'l. 
127 ")( //,[C, 172 10 b~1 
128 10 CJl/ 173 10 11'1.:, 
129 " Ml 174 5 d'f3 
130 /0 'l1.. 175 ., b.)1.. 
131 ~ "JJ. 176 10 b..\1 
132 q ".)~ 177 <; I~ 
133 JO d7 178 ~ "11:> 
134 '1 {~ 179 4 t..\1 

135 , '.ll 180 to b~J,. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA Investigator 
~~~~~~~~-'--~~~~~- -~~~ 

DAY 28 TEST TERMINATION SHEET 

Beaker Number of Beaker Number of 
No. survivors Initials No. survivors Initials 

181 q 0~7 226 
182 Cl ~ 227 
183 q "ll 228 
184 10 i:i~l 229 
185 4 b~l 230 
186 ID .:OH 231 
187 'X ~) 232 
188 io (fl/ 233 
189 10 "'.\ l. 234 
190 lo l,..\l,. 235 
191 ~ '7Jl. 236 
192 lo bl t. 237 
193 238 
194 239 
195 240 
196 241 
197 242 
198 243 
199 244 
200 245 
201 246 
202 247 
203 248 
204 249 
205 250 
206 251 
207 252 
208 253 
209 254 
210 255 
211 256 
212 257 
213 258 
214 259 
215 260 
216 261 
217 262 
218 263 
219 264 
220 265 
221 266 
222 267 
223 268 
224 269 
225 270 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 ------- Client ______ A_n_ch_o_r_Q.;...E_A ________ lnvestigator ___ _ 

Tare: 

Final: 

ZERO-TIME WEIGHING DATA SHEET 

Date ic·2C>·!O Oventemp(C.) (;;3 
Standard Weights: 10 mg: LC .QD\t 

Date •0~1.'D--10 Oven temp ( C.) <.? 
Standard Weights: 10 mg: 10,oo"if 

Drying time (hr.) t-/ 
100mg: ltlO.Q Uo 

Drying time (hr.) ;;._:4 
100mg: iCC . CJ <t.:-i 

Initials ~ _ .......... .;........._ 

Initials ----

Equip. used: Oven: --'6.._..\. \A=e......._H:.....a........:D"t-"-l\L.-_ Balance: $£,..yto"iU.S tr!>€ 

(Dry overnight at 60-90 degrees C) 

Pan# Tare wt. {ma' Total wt. (ma) #weiahed Comments 

1 ., ". "'°4 "3".'d"~ IO 

2 .:>t. e21 ~'?!. 3 .j'/- io 

3 3q. B'lO l#oA"Sl> JO 

4 3'\. 35~ '3>~.ctz..9 iO 

5 ~'O. \?>Co ".?>"ir. (o~(.., IO 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client Anchor QEA -----
WEIGHING DATA SHEET 

Tare: Date 11-1-1~ Oven temp ( C.) la.I, 
Standard Weights: 10 mg: \o.coe 

Final #1: Date ]1-2~12 Oven temp ( C.) ~I 
Standard Weights: 10mg: 10.oofs 

Final #2: Date lt- 2<; -IO Oven temp ( C.) to·~ 
Standard Weights: 10mg: 10,(lQ s-

Equip. used: Oven £LOE. I'\ .4=t" I 
(Dry overnight at 60-90 degrees C) 

Bkr. Pan Tare wt. Total wt. (mg) no. 
# # (mg) 1 2 weighed 

1 1 3(,. 'l"1#t.. ~'f. ~o't ~"=l . ;~-;.. "=I-
2 2 SI', - - ~~.ii ~ "10 tiSS 4-#o.cn .. o q 
3 3 '10. Z.2.l '-tl. e '2. r ~I. ":J-'t(, 10 
4 4 4l. t;~?> i.tl., ti l,,o q'Z..9:3'2- 9 
5 5 42. bSD o.ti.t. *?>~ ..,~ • .., 12- y 
6 6 ·3q, 51\:i .L.f\,OCI.. *',Cf =1-'l I 0 
7 7 3(., 550 ~e, ?5\ 3 "a. 3'2." 10 
8 8 "'i 1. 1 B~ i.f2 . 'Slo '2.. ~ '2. • '5' S-l'l q 
9 9 ;ts.BOB l.{o. ~SB .:./O.JS!> l'O 
10 10 p';f, L:i&t+ 3'1.. '!,A'). ~.'?IS'° to 
11 11 3'l. 't~~ 40. C\5~ rioPI z..; to 
12 12 ~l. jp\ ~ ~2,PA-"\- ... ~ • "i"2,..(, g 
13 13 31-. ~3 3'l '1.J.\ °' ~9.22.~ 10 
14 14 33,31-\5 ?>*.Seo ·~'I. S(.·'!f- ':) 

15 15 3S."iq3 :3'1, l-l-1- 3<t.1-{,S- <; 
16 16 ?>Cl. '2..'i5 lfO.Qo<\ 4o.<i91 lo 
17 17 39 1-'l2 ~L01>5 "Ir.oz.~ 10 
18 18 41,0~ '+2, v:\~ ~'Z.'2.~I JO 
19 19 'fO.oitB "il."4~~ 41A,,1 Cf 
20 20 .31': °t2.3 3'\. z.~~ 3"'1. 2."" 10 
21 21 3B.1o5 3'i. "t\(o "!A.'l~f q 
22 22 ~R lo52.. J.to,qlo1- !/a. ,.t ye;- 10 
23 23 ?>IP. 5130 3-~ ()qi.. 3"!,~ .z.., q 
24 24 :3'.f. 'l-q 0 ~. ?tp~ ?q, ~S'r/- '1 
25 25 :SE;, (D\ 2. i-ff...,081 l/0.0£,t. tO 
26 26 ~0. I 3r; 3q , 't~3 7PI qst. "l 
27 27 '\Lio :{-fo ~3, 2.vO " ~,°t~9 lo 
28 28 ~. "l-50 .I.fl cq11 "I l·O'!S<a 10 
29 29 35~'+ ~.f62.8 ~.")f\'a q 
30 30 3b. PH 3<7 Z.5\ ?f\. '2_444 + 
31 31 31'; ~"l-... ~~. ~q1- 348 . -;.1.'l 't- 10 
32 32 3~ '\Jf3 35.?40 35. '33'1 9 
33 33 3l'; I 03 ~e. '"lt-; :;,-, -; '12- 'I 

Page -1!_ of ·=1 '3 

Drying lime (hr.) 2.4/ 
100rng: 100.911-

Drying Ume (hr.) 2.. 4 
100mg: 1QO•C\2.. 

Drying lime (hr.) z.j 
100mg: 1«>.otj 

put into 

pans-Initials 

Pr 
t__P( 
LP_ ..... 
Lf' 
'_E 

I/!" 
LP.r 
LPJ 
LPf 
l.PJ 
tf\ 
.Pr 
PS 

{j ?J 
IJj 
ff l 
I~ 
If( 

lf ( 
U"' 
I J Pr 
~ 
~ ..... 

l. ~~ • 
L -
L; 
lJ5 
~ 

°lJ~ 
lf'r 
~5 
LPh" 
yr 

Investigator ____ _ 

Initials ..JnF 

Initials~ 

Initials 6.l 1. 

Comments 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 ---- Client ______ A_nc_ho_r_Q_E_A ___________ lnvestigator ___ _ 

WEIGHING DATA SHEET 

See page __ for information on drying times and temperatures, standard weights,etc. 

Bkr. Pan Tare wt. Total wt. (mg) no. put into 

# # (mg) 1 2 weighed pans-initials Comments 
34 34 35.Q.&;,O ?=t-, '2..'t-2. :?>-=f. ·i.14 5( Yr' 
35 35 /.fO,b4'8 ~2.1~~ ..., '2. • I =I ?.> 10 Yr" 
36 36 :?.'f. +£.!.I Yi. rs~ :2ft. 12.. 9 I 'Yr 
37 37 3~. 2..'B'i 36, (a'.J- I :;11 . ,_., S" l,7 ·yr 
38 38 3':.. "+Z.1- 31-. B-S S '31. "U-o/ 10 vr 
39 39 3q. 04-q ~0.17(.i.\ ...,o, -J ?<. ro vr 
40 40 3f,, l l-O 3q (,(o5 3'"'1. (, 3, 1n ·yy 
41 41 3~ IK.l- 3~. ~fl-\ 3-=\.351 .. -:r y/ 
42 42 ~1-. Z.B5 3~.'"il l :,~. :Z,"'lct JO Yr' 
43 43 :;-:r. cosq P'L 1 '63 2ff.11,4 )/ 'Yr" 
44 44 31o. 174!0 3'f. <i'-t q "?,~ cii3"Z- IU Yr 
45 45 3'l.2tl '+O. 'f(p\ '-lo. 9'141 ..#1;..~ Yr' 
46 46 3S. t't5 3n;_ T-2.8 ,2,'l,°l LC In· yy 
47 47 Lfo, \'2.8 .i.t I. pj,., '2. "-# I. '15'6 10 vf!l 
48 48 ~C\.oqq '-to. t«o5 '/D:t&/S- ~ )ru-
49 49 ;+t>. (., 'b 4+ .. H.~l5' 'fl.~-=M h ~'-
50 50 '3-:f ~P.2-. ~ i...i.tb 3°1•2.ill/ /(} Vr' 
51 51 ;'l; '.l'.2.5 :YI, 05~ .Y''l.OSt 10 ~..,.., 

52 52 ;".J... 2+2 3e, C\Ol- YtJ,qoT- ru rv 
53 53 '1-0.5Co3 41 ~2- "!1.1sci 'J 'vr 
54 54 ,,i;_ 4'-'f- 3<P. e,e,l- .?>"' , TiS 2.- I? y,,.,.,. 
55 55 34. '2. 1-'t 35.'0o~ 3S:=t~4 u YV 
56 56 '1-0, 3Co3 41 :t;o '-It' ~?>ct < yv· 
57 57 ~"' 't'l't 3'0,l:l~ ~'"a' .oz. "T 10 Vr 
58 58 3b. 'f59 311 =1-1'7.. 3''!f ,r':f4 10 v.r/ 
59 59 .35,'-i54 3l. 2:2.0 '!,,~. 2. ?14 /() 'IA/ 

60 60 31-. ·z..11,, 3b :n.e ·~'i".1-.:?>l IC lyf""' 
61 61 3'1.513 'i 1.;?'-t '-I I. '!J4 l- f l fir" 
62 62 %,SOI 7o.<\'\~ 3~.c1 'if'- 10 'vr 
63 63 3i.o. 313 ~1-. S-00 3'1.S~I g vi/ 
64 64 't'2.., 22" If~ !t>l\ "'2' I {p 'Z.() 

Cl yy-
65 65 ~.5Z..Jt -to. t\l-1- ..,O, '"'J 'J~ c::; 'll'\ 
66 66 3 'f, t..2..5 ?;fJ, u 3 ~ci' 211- b {(J) 

67 67 !>.9. D'l'I 'fO ilD':f- L/o , 1ei"' JO Lis 
68 68 .31·, i;°" ?>S q31 '?,<,J ,q3<;,S ·10 lP5 
69 69 40. l 1-lo 'ft.~Si+ 111 • ..JI,~ JO LP5 
70 70 3~ 1..5~ 3'l q ,q 39 .ct ·.32.. "":f- LP.r 
71 71 3~. c~o '"fD. 051 "10.05'"1 0 tPs 
72 72 'fl. 31~ ~2. '1-.t;o "'2:=t1o 1... ~ tf_J 
73 73 30 32.{:) 3q, Si.¥1 ?>CJ. 5'~ 0 LJDS 
74 74 ?i'l. B~B 'fl. o5~ ../1 010 9 fYS 

75 75 35.<l 30 ?':l 'YtC\ '!J1-. 354 'il Lr.r 
76 76 'l..Qoi. 34.'f .~.qoo '39.CfOCa 0 tt'5 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 Client AnchorQEA Investigator 

WEIGHING DATA SHEET 

See page __ for information on drying times and temperatures, standard weights, etc. 

Bkr. Pan Tare wt. Total wt. (mg) no. put into 

# # (mg) 1 2 weighed pans-inltials Comments 

77 77 :3(o.oen '!ft, Z.t:\ "2- 3' "=f. '2.C\~ R lPr 
78 78 -'t2. lo=f'I 113, l(IQS ~ :?!. 9 '7C\ 9 cfr 
79 79 3t.Cfo3 3'l, M f7 3~. tC\ -a g \PS 
80 80 ?fi. (13<1 -'+l. C\31- .., t .ct?i=t- 10 lfJ 
81 81 34. -1-0'\ -40.'1-5b L./O,"":f5't i.i t"S 
82 82 3l. Rt.1~ ..3'l I fo'l 2PI. H.5' 10 ',fS' 
83 83 36.tk.3 39 5'}3 ?,°I. SiJ"'I g lPJ 
84 84 3'., 055 31 3D8 2>'l. "2ioS l () LPr 
85 85 ~.s:z.~ 3(., 1i1 3'. .'"1- l'f 10 {f'{" 
86 86 3e.. '7°'f<l l.f0.15'+ ~0.15;, 10 lPr 
87 87 ~A 01:\"1 2A. t:;C.,1... 3•t. S~I q (% 
88 88 3e,. ~5t> '10,085 "(O, 0'9'5° q lfr 
89 89 Z>'l. 8'U- l..H ~so Lf l."?iS"S 10 U°I' 
90 90 36.~lf '"fD. ZO') 'io. io-=t- ~ t..Pr 
91 91 39. 11-b 3'L ~ij5 ~Cf • ../"iS \() lP(' 

92 92 *'· z.i:z_ 3 ::/-, sss !>l-.SC\L 0 \.Pr 
93 93 ~:.r. 542. ;5 <\8~ ~~.9G,·~ fl vr 
94 94 ~. 'tz.q 3~. ~33 ~il.(i.1(,,, 10 r-' 
95 95 3'B, 2.U 3'1, 2..~~ ~. Z.SS' q 11v 
96 96 .,iO. 2.0'1 4o,1.SB 'lo. tiJJf 1~ f'} Yr"' 
97 97 3#-f. ?1~ 35', ~2.0 3 S". "t:l3 r vr 
98 98 3f>. '12.B 3ct 810 Y\,'"t9'L.. (1 'yr 
99 99 31-. 5q.-,. ~. uq 3~.ocr I S" y~ 

100 100 "'bf-3.ifl!P 't'f. ~Clo '-1'1. "=1-=IS -:;i. 'Yr' 
101 101 3S.fti3q Jf' 'low.2' 1. qci t ~.q:;9 10 y,...,, 
102 102 3b.°i-50 3P.i, l'!.?_'l- 3~."T~Z. !U vr 
103 103 ~g. 9'+1 ;.+o. Jfl-~ "lo. "I st/ 10 'vr 
104 104 3-t.:'f-1'2... 3': ' '2. 'Pi '3';.. "2..5~ I l~ 'YI"" 
105 105 :%, 'i'IF. -J,:f", 1-'}I.. ·~7.~z.~ 'I Yr 
106 106 3'l. 3t;~ 'f0.1~ L./o . l-' f 1n ·v1'""" 
107 107 ~B. DO"l- 3~ ,::µ{ s ~ ~'T';J3 lO VJ,../ 

108 108 35, M.5 31.z.BS 31-.u·z... I rJ ~/~ 
109 109 ?A-. '2.'l3 3,i,+~u. 3~,'llS' (t ly,...-
110 110 3'>.015 ?>PJ. '+'>-l- ·~y; • ..., ~-:}- ,,_, 'vi"' 
111 111 3-e,, 210 110.1 oia "/0,0'"4. ~ 'err 
112 112 '10. DOI Lf l. IP t$1 """' .. "'bet 9 tPr 
113 113 yt, -'tO'l ~ S"P.i+ 

"''· 'S'5' 2-.. 
R llr 

114 114 '+I. OloS 'f2, Cf/2 t./2..~'l'l- iO llf' 
115 115 3"· 012.. 31: -lCf~ 31-:=f:I t.,. IO U>r 
116 116 38 "(o 3-t:f, 5'1 I ~C}. r:;-'11' ~ lf\ 
117 117 ?>"f. 1.Lf5 .3iV""t~n J,T.41"':1- f{ vr 
118 118 3€,, 1'8~ J.fO.?, I~ "I 0 ,'1.~ 1- 9 //r"' 
119 119 39, 531 'fO. ~t.i.f '-f o.'t-'/ I I rJ /yy 

I 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 ----
WEIGHING DATA SHEET 

See page __ for information on drying times and temperatures, standard weights.etc. 

Bkr. Pan Tare wt. Total wt. (mg) no. pulinlo 

# # (mg) 1 2 weighed pans-initials Comments 
120 120 Jk'J :i-5 2._ £.1.2. r\4 1./2.,(,t'JJ Cf Yr 
121 121 'ti. 5.31- i.t~. I ;z,. ~~.1'1.l 10 LPr 
122 122 3co.'\Ob 3b ~'-"' ~9. sc:i'1-- , l"l LPS 
123 123 ?>'l.9o* £.tl, Z..9>+ " 1. l:=J .,.. /() tPr-
124 124 '35 52.\ ?it. IOlc:> 3-=t.o'i4 q ID\ 

125 125 '+l n \ J.i 2. • ";(o't .. 'L. "'!1~"1 1a '-MU 
126 126 3~ (oq~ ~ 01-2. ~.o '60 fl '-'-•I J 

127 127 3':i . z.'15 31 St~ Y!l.S2.S ~ '-~-''"' 
128 128 'f\. "l-23 '"to.'° 1 't 'lo. c..i.'1 /() '-fA D~ 

129 129 .36. ~1-'l 'il 31~ '-11. ?> 'Z. "I q '-M<..J~ 
130 130 3CJ .+nt; .ii\.~').. -tr. 'lo'2.. JO '-PJ<..I JP 
131 131 .tfO, 'fR~ 1-(1.l-?'f ..,, ':1--V... q '-ht.LI 
132 132 35l 2.'16 .¥l. fo2.'l 3q, t.."Z.(. q '-?'°AJh~ 

133 133 ~c.a 'YI..,. :H·, 1)93 ?>":1-.GoL 1() JAii~ 

134 134 'ii 'l(e.'f <-13.'l-5"1 '-I ?, • 4 ":1- 3 Cf '--l'AI p Ii 
135 135 '-13 031- Lfif; 1.P.."l. '"'"·2..."l.'Z- 9 ~,,~ 1..J 
136 136 ~1. 31--~ ?~.i.o1-l ?,~. ~S'Z.. JO '-/'A JJ> 
137 137 35 ll-L. 3(.,, 5'1 '+ "?><o. ~o~ Q '-PU I~ 
138 138 3'l 32'4- ~.ll 'lo i./o. "i'il- J/j ~1~1 
139 139 "iO. "'9. '+ '12, \-:J.~ '42., 1':1-'l q. ~A-viJ 
140 140 %.3'/Y'J :;~ :Jt\9 3<'it.~ol ~ '-lxJ...e_-

141 141 3q olf{.. lie 2f/b "lo "?I e ~ q ~ 
142 142 ?lF,. lB'i 40,0f'IA 40.10(, q '-Ul.Jil 
143 143 .3f;_ 132- ~t.. tDll- 3l.o . (o 2..1 JO ..._,_, I LJ 

144 144 35.<POB 3 -:r. 1.'t'B 3=J.2yq v ~ 
145 145 3P. 2'-t 't 

3'1 ·""" 
""!R • (o s 'Z. Cf l..J..-lf~~ 

146 146 Afo. o;s:; 4l. 'OtS 'il,"i''Z. I 10 ~~, 

147 147 Yi 53'0 4o,"(d '-lo. 'l (;. .,_ JO ~,/~ 

148 148 
'fl *"'~ 'f2.,t.,S'4 -l2.. C.'41- t, ~ 

149 149 .31 5SS 40. ~'°' ~o,q11- JO ~ 
150 150 3/f 34 i.f J-/1.~~nc.. 'i 1. <7rr 9' '11L.1~ 

151 151 .31-. 0 BC- 211 'fr..>. 3Cf .. o.f<or.;. <~ iF'r 
152 152 ~5 'tlf.-Z... .34o.ss-; .zt.,_ v~£. to v-'T 
153 153 lfO 0·1~ 4t. "1-qO ~l. ":f'i-=1- 10 (fj 

154 154 ~~"· i..~6 3B. "4·3 3~.1'43 i lEr 
155 155 3'7. l"t I 3Co. r:;~i.t ~.S"IS 10 L{~ 

156 156 .3"!. \#C..'O .:tt. oi..-r i./1.o z.~ 10 I.Pr· 
157 157 ~~ 2'Z.l ?cl. 9=\"T 3'=t. S1'/ f () f Pf 
158 158 3'1 51q 'tt 3t:f '-' 1 . ~s" ~IO t.rr lPs© ll-J3 ·IO 
159 159 ~p, 31 s % Dl>~ '/o,o ~'Z. ~ iA'r 
160 160 .3q 50" 't0.'1Slo -lo .~~ci 40 LP5 
161 161 .35.'116 31-. itt':> 'l·~. ~o~ I 6 vµ 
162 162 3'l. 3+0 i+l .Ol~ "'41.011 iO 'II 

Page __!.:!__ of '=1 :2 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c 
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST 

Test No. 814-1 ----- Client AnchorQEA Investigator ____ _ 

WEIGHING DATA SHEET 

See page __ for information on drying times and temperatures, standard weights.etc. 

Bkr. Pan Tare wl. Total wt. (mg) no. put into 
# # (mg} 1 2 weighed pans-Initials Comments 

163 163 '+2.~'C:. o+3,q1~ 'l ~ • ., 'f'I « v~ 
164 164 ?fl. i::i2i; 'fl. 237> 41 . 115 J( 'yr/ 
165 165 'fO,l.:iC..r '-t 2., I oq. ~'2...0't4. 10 V.P 
166 166 38.t;4q '-10, I 1-J.f ...;o.1s-f fj 'y,,..V 
167 167 :Z.P.. 'l3} ?./l, 'l!.13 3'L ci'f I 5( yr 
168 168 ~q i.i;o-. 4l.l 't 1- "ll . 11'T A Yr 
169 169 '13. Jqo Y~.9so ~N. 9-=l'Z- I(} vr 
170 170 3'1 2.7'f 'fO ft.!>~ '-#O.<ft./~ tO vr 
171 171 ?fl.~ '-lo. 1-2'd "'iO.":JIS ff) LPr 
172 172 'tO 0 51- ~l.?e?> '41. '?>l>~ tn Pr 
173 173 3(,, "f05 3=t. q\)~ 3"'f .1r =f 'ii JO iPr 
174 174 31,qe,1 ~ct. ocis 2'9.0"a S' o;:- LPs 
175 175 :3" 'l 60 ?6 1..\1-l :3~.'#lf.";f 9 l'I 
176 176 3P.. O'- I Yl.1-i.+4 39. ·:pf I I() L Pf 
177 177 .3'l. -:ro 3 4l. V'\~ 

'"''· '-i::ti... 
~ Li ~ 

178 178 ~'?:. F\b.') 3"'·~"''2- 39.'4'-Co q l~1 

179 179 .3n. lfq"2,.... 311 1t;<. 3"\.lC.~ q IP-... 
180 180 .%. '5°';\ .3~ '61.~ ~q.~ 11- /() l J' 
181 181 31 +'+ l ·~.1'2~ ~. ll?J q Lff 
182 182 ..31o. e,g, ~~.Q,lS 3'i.'i S9 Cf lPS 
183 183 3f>, lo-Z.2. 40 2.P\\ "'{o. i.e.~ q j~ 
184 184 31-. 5CcR ¥1 -z.S3 ~. ·i.""1 to ~ .... 

185 185 39 '15" lfl, '+BS 'i (. "l'ir I 9 ._.f.J-

186 186 35. ~I( .. ~.t.un 3.o ."113 10 L ''r 
187 187 3'l. 1-'11 lfVHoS ~(. 4'71 'i JI) 
188 188 3'l. 't'IB .?A 51~ '?A.5'1S' 10 l 0\ 
189 189 35. '103 3+, 5o°t -:; "t' '59 {,, 10 lfJ\' 
190 190 .56 2.Go .3=Lr38 ~<=t. ":JI./ 0 10 w 
191 191 ~'1. 380 L..\'l.1 lp'l- "''·'~~ q lfJf 
192 192 .36 1-1.f-G. ?ff. e,5,, ¥1 'Olo. 2.. IO LB 
193 193 
194 194 
195 195 
196 196 
197 197 
198 198 
199 199 
200 200 
201 201 
202 202 
203 203 
204 204 
205 205 
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Chesapeake Cultures 
P.O. Box 507 Hayes, VA 23072 (804)693-4046 (804)694-4704 fax 

www .c..cultures.com 
growfish@c..cultures.com 

N.&S 
Shipment Information 

Species H 7a.J.g.(( 0 Ch.-f.c< <::_) Date 1..:. / 2 < / / u 

Age N 2~ 3 J,.1 J OA,J <:S ,((?....._g- I - I. l ,..._ ~ P.O. No. l..rf. .r /J.1 (. 

Quantity ;;)_ S-o ~ -r Invoice No. ?OD'/ 

Temperature l'J" s-° C Salinity ___ pH ?. ?'S-

Biologist _ _ J_r __ ~_-=--/=--
Please inspect shipment and report any problem immediately 



RAW DAT A DIVIDER PAGE 
Test No. 814-1 

TEST DATA ANALYSIS RECORDS 



Test Number. P814-1 

: BKR=beaker number 
: 1Nrf=Tnrnainuintier 

Freshwater Sediment Test 
28-day Hyalella azteca 

End oints Data Ent and Calculations File 
.TARE WT= ashed weight of p11n used for that reP-llcale al test lermlnaUC?n (!!!9)~-- _ 

_ ; __ l_d~ghl of p11n if ash-free dry weight Is nol an endpoint I -+ _ _ t' 

. _____ ;WTCOUNT=num~JEf!e~anlsmsweighedatteslend ; . ____ ... _ 
__ __ _ :oRYWT=-~~E_wJ .!...!!!Ywel1jhloflestoigan_l51!1_~ recove~ _al lesl~'!!'lnaU~ (rr19) 

ITWT=total blornass=DRY WT-TARE WT I 
INITIAL WEIGHT 

SURV=number survivors 
:MORT=number dead=INIT-SURV 
i!:'SURV=%surviva1=1QQ(SURVilNiI>. 
; PMO~T=%mortality=100(MORTR~IT) - JWT=:avera~ lnd~to:u_!! blof!1.~~:TwV!IWT COUNT 

tare wt final wt 1 wt . avg. wt/ 
- - m- · - : ·count · oi-anfsm 

I L. -- ~ - I I 
1 36.354 36.830 10 0.047 

-t-- -- ~ 

-2 -· 37.821 . 38.344 : - 10 - . 0.052 
· 3- •. 39.890 40.486 . 16 0.060 

• • l . - ~ - - ~ : 39.359 : 39.929 - 1l5 -~ 0.057 
5 38.136 I 38.696 10 , 0.056 - 1- -• • · - -!- I 

. t ·r- r- ---:-1 
- - ~ _iNAS 'ici..IENT -t -- - --- ; TARE IWT ;oRv· i'i'wr iwt -r-• 
INDEXIBKR SMPL IDESCRIP iREPLi itNIT iSURViMORT IPSURV:PMORti ;w,- m - ·COUNT iWT-- i~fin . , . 
__ !.! _2!3338G;_ eontrol _-+ 11 i' 10 101 01 100.0' 0.01' 36.5501 101 38.3261 1.781 0.181+ 

2 '. ao13338G eontro1 2 · ~-=-- -!Q: - 10; .. _.Qi_ 100.0 ___ o.oi -t 39.939;-ro'. -_ 4_1-:~~1 : _2.oo'.=- 0.2( - }! 1::;:~:=- ~~:: -·i-·f . 1Q. .!QJ _ .Q! !~'.Q! 0.01 t' 38.209; 111. 40.234 ' 2.03! o,_~. -j _ 
-5;, - 22 '13338G ·- eo· n-tro-1 1 --5· . : !Q.. - !.Q! _ ~! !_OQ.O ~ O.Ol_ 37.498: 1Q: . 39.515--1:Q.2, 0.20. -·-

; 10 10 o : 100.01 0.01 38.652: 10 40.945 2.29 0.23 IMean 
- 6 j .I3:i38G: _-- Control -r ~: __ j ·!9: · 91 !'. _ 90.0;:.:_: _!.Q,o j-·1 38.40( __ 9:: ~.o2Q: · 1.s2: _ o . 18:~-j~o -

7; 1n'3338G Control 7 I 10 e : 21 80.01 20.01 + 39.703 8 41.692 1.99 0.25 1n 
8i 21i3338G;- cooirol·--f-ei~relfcate: foi -9i - Ti - 90.ci i 10.oi 38.20s: - 9· 39.984 - 1.78· - 0.20·-
~~ _ 178!3342G. DGS-01SG-101014 ! __ 1; - °!Q! __ ~_I - !.! .. -~·-~. ~! I 37.585'. ~- - 39.466 ____!:!!Q: 0.21 _ 
10 71 3342G I DGS-01SG-1010W 2 . 10 '. 10! 01 100.01 0.0 38.030 10 40.058 2.03 0.20 

_· 11;: 49!3342G i oGS-01sG-101014: =a; _ ___ )QI?~ .. ~L 10.oi..=- 30.o: -, 40.684: _ T- ~1.e19 : no: 0.20. _ 
12. 182:3342G I DGS-01SG-101014 4 : ; 101 9 1; 90.01 10.0 36.881 ' 9 . 38.859 : 1.98 0.22 . 

- --,-r ·130i3342G! DGS-01sG-101014 · 5 ~ - -· - · roi 10· ·-o· 100.0: - -o.o · 39.405i- 10· 41.402: 2.ooi- o.20: ··Mean . 
-- 14~ 102i3342G ] OGS-01SG-10101( . --~ ~ - -;-10::.:= ro: Q: 100.0=-- o.o:_ .. 36.7~i = !.Q~ - 38.782]_ ~:!>.?'. - 0.2():~:~ 

151 18713342G IOGS-01SG-101014 ' 71 : 101 8 2 80.01 20.0, 39.761 1 Bl 41.461 1 1.701 0.21 : .n 
--16j~i3342G i DGS-01SG-101014 i- 8' . re llcale IW i- a· 2"-SO:Oi 20.0: 39.099J-- 8 j" 40.745' 1.65;- 0.21 ;-· . 

Page __ of __ 

9.5 
0.8 
]: · 

Mean 0.054 
- - - SD . . 0:005 

__ , 
95.fi' 5.0 , 0.20 

0.02 
-- 8 

-7.s: 1.s, 
~:- -8· 

·; 

-- -~ -

88.8: 
11°.3: 
- a: 

93.8 
7.4 

-9· 

91.3° 
11.3 

a· 

' 

11.3 0.21 
11.3° - 0.01 

-~: -=--·· a 

1--
1 

0.15 
0.01 

8 

8.8 0.18 
'fi:31 6.12 

a;-=- ·-~ 



Test Number. P814-1 Freshwater Sediment Tes! 
28-day Hyalella azteca 

- :~ ·.I ~~~ ·11 33463346GG ! oDGSGS-06S-06SG-G-~oo~g~: 11 _21'.' ___ ! ~g!1_i !, ~' - 90.0._____!Q,Qli ~.54~---~! __ 40.15!!. 1.61 ;_~! 
--- - 21 80.0 20.0 37.245 8 1 38.9171 1.67 0.211 ! ·-

---=--43:_11~i~~·DGS-06SG-101014! f _ ___ 11ij 10j .. ]r - 100.q~- o_§ __ 36.405, __ fo! 37.878:-- 1.4( ~.151--l. 
44 19013346G · DGS-06SG-101014 I 4 101 101 01 100.0 0.0 38.290 10. 39.7401 1.45 0.15 I 
45'189i3346G ; DGS-06SG-1010141_5. _ ·1oi - 11>: o; ·10~ · o.o: =- 35.903i _!Q:_- 37.596j .. HiJ: 0.11. J~an 
46- - 23.3346G i DGS-06SG-101014 j--5· 10:- 9; 1· 90.o~ _ 10.0. ~!!:?~!- _ ~_ 38.092 1 1.54: __ 0.11. iso , 
47;- 25:33400·1oos-OSSG-101014 · T 1·10: - 9: 1. 90.o~~:-t· _ 38.1351. --~ 39.9521 1.82! 0.20 ·n 
48i 109i3346G OGS-06SG-101014; - 8iWQ repUcale iro·- 9;- 1 90.01 10.01 37.2931 9 · 38.7151 1.421 0.16 

:~: - ~]1;:~; ~:~~~g~g~;1~ ;:-- __ · -~gi- 1~~- -]l __ ,~:g) --::_ ~:~:+ ~:~Ps·=- 1~: ~:~~~~ ~ :::-- g:~;; ·-
-- 59 __ 8!3348G ) DGS.OOSG--101013 l_ ~.- ____ _ _!QJ ~; _1; 90.0! 19.9 __ ,_ 41.183. __ ~! 42.550! 1.37 O.~~! ' 
_ 60. 115j3348G ! OGS-09SG-101013 j ~. _____ 10] '!_Q! _ ...Q.;_ 100.0! _ Q.0_ L 36.012;_ 1Q._ 37.n6J_ g~. 0.18; ~--
~;~J3348G 1 DGS-09SG-101013 !_ ~: __ _ ____;__ 10J -~ I _ _!; 90.0J ~o.o, _ - _34.279:_ 9 ; 35.7841_ ~. 0.17_ JMean . 
62! 148 i3348G I DGS-09SG-101013 1 6 : 10! s! 41 60.01 40.0 . 41.468 1 6 42.647 1.18 0.20 ISO 

= 53 : 25l3345cjoGS-09SG-101013'. 7) _____ !__!Qj _ roj 01 100.oj_ o.o'.--:::. 38.612]_ @; 40.002c_ 1.45 ; o.15:~i~- , 
641186:3348GIDGS-09SG-101013: 81wqrepllcate I 10! 101 01 100.01 0.01 , 35.3161 10 36.6131 1.30; 0.13 ! 

--1--- __ _. 

9.3 -ci.8' 
0-7 -o:t• --s- a : 

·-·--·-· -

- -- ~ 

--
l 

8.9 '- 1.1 
.. 

1.i'.i' 1.0 a: s: 
-·-

-· 9.0 1.0 -
1.4 IT 
8 -9· 
·-----

I . 
I 

I __ 7~1 _!_15J33;xx;; ! DGS-13SG-101013 ! _ _1_1 _ _ 1. 1-Q; _~ __ _Q; 100.0;_____Q,Q!_'_ J9.295 !_ _ _1C>J _ 40.~1 : _ 1.60)_ Q,!_15! . . ---~-· 
741 391335001 OGS-13SG-1010131 21 I 10 10· O! 100.0 0.0 1 39.049; 101 40.486 1.44 i 0.14 1 
75i 138i33SOGfoGS-13sG-1ci1013i-·3; - , 10:--w oi 100.0·------o.o; - 39.324i·--1-oi 40.997° 1.61! o::i1; 

~ =· _7~j ~~!33SOG ! DGS-13SG-1of013j-=· .~:i :._ _1]I _ 10. =-_pj 1.00.0~ _ O.OL=: 38.1.~~ 101- ~ 39.72Q: ).58f.= o.1sf 
_ 77!~j3350G ! DGS-13SG-101013 j ~-- 10. !'. _~.!_ ~.O. _10.0!_~ 38.492: _!lj 39.764. _ ~.27; _ 0.14j Mean 

1s~ 142 J 3350G J DGS-13SG-101013 l ~: !~ : - ~--.!!_ J!Q_,_Q. 10.0'. 38.789. ___!1i_ 40.100. 1_}~ ; _ 0.15;_ -so 
79! 162133500, DGS-13SG-101013 1. ?: _______ 10'. 1__Q j _ _Qj 100.0 __ 0_.Q!_~ 39.340: !Ill_ 41.018._ !:.~ ! _ 0.17j n 
ao1 146133500 · oos-13SG-101013 1 8 •wq replicate ' 10; 101 ol 100.0· o.o• 40.055 101 41 .821 1.n; 0.181 

I 

Page __ of __ 

91.3 8.8 
e.3 · 8:3' 

B -s· -
·--

-T 

92.5' 
7.1 

B 

88.8 
9.9' -.r 

- -. 

90.CJ' 
-
14.1 I 

8 • 

-

97.5 
4.6 
a: 

i 

11.:f . 
-!i:9. 

8 

10.0: 
14~1 j 

~'-
' 

7.5 
10-:4' 
- ~: 

2.5' 
- 4.6· 

·_ L-

WT 

o.2o 
0.05 --'] 

0.16 
Q.02 
8 

--
0.14 
0.01 

8 

0.16 
-0.01 

8 



Test Number. P814-1 Freshwater Sediment Test 
28-<lay Hyalella azteca 

, NAS CLIENT · , TARE IWT ·DRY llWT 1WT 
1llloE)('el<RiSMPL:oESCRIP :REPL. 'iNltiSURv.MORT]PSURV·PMORT ·:wT(mg) iCOUNT ~WT(mg) i(mg) i(ingj 

97 160 i3353G I DGS-20SG-101013 1 11 · - - _L.!QJ_ _!~! Q. 100.0!_~!._ __ 39.!!Q9) !Q! 40.939!_ ~.43 ! Q,,11'. _ _ 

9.4 
0.7 

5· 

~~-98: 176j3353G i DGS-20SG-101013 ,. f , 10 , 101 0 100.0i O.o ; 38.061 ! 101 39.741 . 1.68 : 0.17 
__ 99 47 13353G I DGS-20S~101013 3 __ __:-_!Qi-. !~!- Q~ 100.0!_ =--· o.oj 40.12a· 1oj __ 41.eso~_ 1 .12 ~ 0.11; --t -- --

1(xf 134i3353G i DGS-20SG-101013 i ,f 101 91 1 90.0. 10.01 41 .964. 91 43.473 1.51 o_f7i - ' 
101· 137i3353GioGS-20SG-101013i - ~ - - -~o ! - . ~i !~. - 90.o ~ ·--10.ol-- ~.1 26~ _ 9! ~ 36.607_ 1-~~ 0.16!·-·uean · 
fo2. 158!3353Gi DGS-20SG-101013i s 10: 10! o 100.0 o.o · 1 39.519 10; 41.356 1.84 o.18C:§.~ · , 
103: s2i~1 oGS-2osG-10101a·: 1; -- 10: @ _ a;· 100.0: _ ...Q.Q[ 1 31.212' - 10C 38.9Q( 1.s{.=_ o.1s~ __ n 
1041 124i3353GJ DGS-20SG-101013 ;-----ajwq reoliCale · 1Cii 9 i 1 · 90.0 10.01 I 35.521 9 i 37_094· 1.57 0.17: 
1051 1713354G l lJ{jS-21SG-101013 • 11 1 !Q! .1.Q! __ Q! ~. - Q,!)! I . 39.772: _ _1_1l j 41 .!)~~ : .. 1.25 .. _ 0.13! 

- 106i- 6313354G IDGS-21SG-101013 2i-- !Qi_ . ...!!_ ~l _f!!l_,_0 .. lf>.0! t 36.313. 8! 37.54t _~-- Q..1_5 i 
101: · 60i3354G I oos .. 21sG-101013 · - 3 i -- · 10· 10· o; 100.0 0.01 31.21s 10· 38.731 1.s2 o.1s· 

· 1oai 1te:33MGI oos .. 21sc;a101013 · 4; - - -__ -r- 10~_- 1~ : Qi foo.a·-= o.oj - 39.531~ _ 10~ __ 40.94__!:- 1 .~( 0.14! ~-- -
1o9i 28:3354G I DGS-21SG-101013 . 5 i - !- 10 10 · 01 100.0 o.o ~ 1 39.750; 10· 41.086 1 1.34 0.131 :Mean 
110: 192:3354G I DGS-21sG-101013· - 6i - .. 10· 10·- o i 100.0 · o.o·_i- 38.246: - 10: 39.ss2i'· 1.62 - o.16i iso 
111T 135i3354c i oGS-21sG-101013· - 11 t10· --9··- 1i so.o 10.0: 143.Q37i 9i 44.292 l 1.2ei o.14 i-11i- -

--112T42i3354G i oGS-21sG-101013:- e1WQrep1ic&te~i -ffi--11r- oi 100.oi - a.o: I 31.2asi 10:- 38.399- 1.11 i o.m-r·--

Page __ or __ 

' 9.s: 
ci.s· 

8' 
·; 

0.6 
0.7 

8 

0.4 
0.5 .. 

8 

0.3 
0.5 

8 

95."o· 
10.r" -

8 

96.3 
5.f -

~ : 

: 

96.3' -7.4: 
s' 
··• 

; 

90.o 
17~7° 

8 

97.5 
4.6 

8 

-

: 
' s.o: 

10.1: 
e: 

-

3.a· -

5.2· 
- ·9· 

3.8 · 
7.4: 

WT 

0.15 
0.02 

8 

-

0.17 
0.03 

-~ 

-
0.17 
O.D1 

8 

0.14 -om 
_a;_ ·a 

I 

i -

' 
10.oi 0.15 
ffi: 0.03 --, -

~;---~ 
' 
I --- - . 
: 
I 

' 
2.5: 0.15 
4.6 : - O:o1 

jj ~ 8 



Tes! Number. P814-1 Freshwaler Sediment Tesl 
21Hley HyaleMa az1eca 

NAS CLIENT 1 , ;TARE :WT DRY 1TWT :wr 
1NDEXiBKR~SMPL iOEsc-RIP .! REPi...: - .iNffiSURV1MORt iPSURViPMORT~ ··iwr(mlifiCOUNT ~WT{mgf i(mg) -:(mgf 

129: 7513357G[ DGS-30S~!0101£: __ !! - 101 8 21 80.0[ _ 20.0!+ 35.938l 8 37.3541 1.42: 0.18: ; 
130· 4113351G10GS-30SG-101012· 2 : -fo: 7" 3' 10.0 1 30.01 38.1871 -·--y 39,352i1.11: o.ff 1 
13-f 94 :3351G i DGS-30SG-101012 ; 3 ; ro· 1()' 0 100-:-<i'- O:O: · 36.429'. 1cf 37.616: -- 1.19. 0.12 
132· 110 3357G: DGS-30SG-101012 · - :.r - 10 10. ii' 100.0 o.o' · 36'.815. 10: - 38.437. - (62. o.rn 

" 133'-j3f3357G i DGS-30SG-101012 5' 10· 9 : 1· ?O.O; fo.o: 40_453:-9 j ·-41.736. 1.25' <f.14; - ·Mean 
- h( 164!3357G i DGS-30SG-101012 e 10 a: 2• 80.o ; 20.0 · 39.925. - 8'. -41.215· 1.29· o.1si 50- , 

135] 84i3357G i DGS-30SG-101012 i j-i • 10: - ·w; - 0: 1ocfo; 0:0' -;- 36.058' 10' 37.305·- 1.25 - o.12i .n 
136i 99l3357G i DGS-30SG-101012 i eiwqrepllcaie i 10:-a :- 21 -80.0) - 20.0· I 37.593 ·11: 39.081 :- 1.49: 6.19i 

1531 69!3360G I DGS-34SG-101012 1 _ ~--- 101 101 01 100.01 0.01 40.1761 101 41.466. 1.29 0.13 1 
- 154i 185!33800 ! 0GS-34SG-101012 t ___ ~: I 10! ::_ }'._~r 90.Qi 10.0: _ 39.956:-=- 9 i 41.48(~ 1.s3:-= 0.11: 
-~'. 19133600 ! DGS-34SG-101012 J ~ [ : 1-Q;_ ~; __ ....!.j _ 90,l?! 10.0 ___ 40.048. _ ~! _ 41.431 1.38 q.15; 

156~ 18313360G I OGS-34SG-101012 1 41 101 8 : 21 80.01 20.0 42.898 8 '. 43.94-4 1.05 0.13 · I 

-_ 1s1; ~6i3360Gi oGS-34SG-101012 i 5j - i·-101-_ ::!i 2 i so.oi 20.0: = ~ ~-363. _ 8 1_ 41.739:- !.:~- o.111_:)1ec1n 
1581 91 133600 1 OGS-34SG-101012 1 61 101 101 O) 100.01 0.0. j 38.176 101 39.485 1.31 0.13 1 SD i 

159; 126i33eoG10GS-34SG-1010121 ·7:- - - - 10: a' 2 i so.oi - 20.0: 1 3i.a93· -ar - 39.oso: 1.39. --0.111- ·n- ; 
160i 154i3360G I DGS-34SG-101012 i 8 iwq replicate. -10j - 9i - 1T 90.oi - T<fo: 1 . 36.638;-- 9i Js.143 ·- 1.5'1--o:t?: 

Page __ of __ 

I 

. .J 

8.8 
1.2 
T.:-

9.6 o:s- . 
·5· 

8.9' 
o.8 · 

1.3 
1.2 a· 

0.3 
(ff 
a· 

1.1 
0.8 _j:_ 9· 

ii.3 1jl_ 
1.5; 1.5 

8 ; 8 
; 

-+ 
I 

L 
' . -

8.8 1.3 
1.0: · 1.0· 

J: 5· 

87.5 
11.6' 

8 

gf5" -
"4:6 ' 

8 

88~8 
·a.3' 
··----e: 

82.5 
14.9; 
a: 
""j 

87.5 
10.4 

e 

WT 

12.5 ' 
f 1-:-6 

~- -

: . 
' 

5.o: 
1.s: 

8 

; ... 

2.5 · 
4.6 

8 

1f.3 
8.3' 

8 

0.15 
0.02 
- 8 

-

0.15 
o.03 

8 

0.14 
0.01 ·-0 

0.15 
0.02 

e 

- -- . 

1 7.s 0.19 
14.9 0:00 

8: 8 

12.5' 0.17 
10.4 - <fo2 

8 - 8 



Test Number. P814-1 Freshwater Sediment Test 
28-day Hyalella azteca 

1NAS CLIENT TARE WT ·DRY ITWT WT 
INDEx:BKR

0

SMPL ;oESCRIP 
0

REPL. INrr'iSURV1MORT:f>suR.v"PMORT
0

• 

0

WTlmaf:couNT :WT{mg) ilma\ 
0

(ma) :suRv MORT PSUR:V
0

PM6Rt 

9.3 0.8 92.5 " 7.5 
1.0 · 1.0 10.4 Hi.°4" 

8 8 
... 8" -

8 .. -

• - ~ 

·-

9.4 o.6- 93.8° 6.3: 
o.7 of 1.;r 7.4" 

a· -5· - ·a· 5i - . 

I 'Note: beaker #49. one animal was lost or dama""" In transfer lo -lohlna can I , I I I ; I 

Page __ or __ 
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0.04 
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--
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Test Number: P614-1 Freshwater Sediment Test 
26-Day Hyalella azteca 

cl~t<A e<t.~ Vevif\~tl qy-ti'1lt­

l~bo'tc.~ ~ S\1ettt ll-LC!·tc 
.llU" 

Water Quality Data 

,-
. 3338G ! ntro 6. 2.4 

3342G :lxIB-OTSG-101014 ~ 6.5 4.9 
3343G' DGS-02SG-101014, l. 6.7 - 6.6 
3344G. DGS-04SG-101013. - ~ - ·· : 6.8 21.2- · 
3345G. DGS-05SG-101014 6~9 :1:9 
3346G. DGS-065G~f01ol4. 6.7 6.5 
3347G DGS-OSSG-101013 · - - - . - - -- - 6.9 2.6 

. 3348G • DGS-09SG-101013 - -- ·! -- - - -•· 6.8 1 6.2 
3349G : DGS-12SG-1010i 3. I - • -- 6.8 _I 4.1 
3350G 1 DGS-13SG-101013; I 6.8 '. 7.1 

. 33518 I DGS-16SG-101013 ; - - " -· . - I . i - 7.0 - 3.4 
'--·- --- · -· I 
3352G I ~~S-17SG-101013; _ .- _ _ _ -+ t- __ _ + _ _ _ _ _ r _ - -~ _ 7.2 _ __ 3.9 . 
3353G ; DGS-20SG-1010131 . ' __ L 7.2 >0.5 
3354G ' DGS-21SG-101013;- -----·- --; ·-7.2 -7]f 

3355G ' DGS-25SG-101 013 : , 7 :1 1 1.6 
. 3356G. DGS-26SG-1010131 -- · - - - - - . - 1- -6T ~ 5.4 

3357G DGS-30SG-101012' ~ J_ _ 6.8 _1 2~9 
335SG:-oGS-31SG-101012·--;------ - 1- ----+·----- -· J 6.s_ ; 5_3 

3359G _DGS-33SG-101012: _ __ t __ ; --1-=----- ·j. --.-- --.-- l --~- L~-
3360G!DGS-34SG-101012,_j_ -+ ---+--- -·-·-- -- 6.7 I 8.1 

,3361GJDGS-35SG-101012 . __ --1 ·---·-. j --;--------·-- :---- 1 ~6.6 _ : _15.0 
_.3362G]_ U2C-2-101014 -i·.. · -·-----+----~--- ~- _ : _ __ · ~ . 6.8 __ ~L 

. 3363~ '. - U4Q-1-101014 --t-----+--- _ __ ·r-----l---+--+----- _. ____ I 6.7 _ 4.9 
; 3364G j __ U4Q-2-101Q14 ·. __ __ _. _ · .. '. .. _ i 6.7 3.7 
I I ~ I 

--+---

! NAS CLIENT , , I ve ymg water 
BKR ! SMPL DESCRIP -REPL:-DAY TEMP : DO I CONDI pH I NH3 I HARD I Atk _J __ 

31 3345G I DGS-05SG-101014 ! 6 0.l 23.0 7.1 , 1291 7.1, 0.1 341 30: 
_ 9i 3363G [ . U4Q-1-101014 -+-· _!!, 0 22.a· 6.6j 125:=- 6.9[ 0.6j- ~: 40, 

21 I 3338G I Control 6 O 22.7 5.8; _ 226 ·-~:__Qd: ~.__l()_l 
- 30; 3349G i oG5=12s<:f-1o1013·--6;-- -ff 22.9 : 1.1 : 132 6.9 o.31 34· 301 - --- ., 
- 321 3364G i U4Q-2-101014 ; ~ 5; - o·- 22.7 i- 6.1 :· 120" 6.6· ci.51 43· . Joi I --~; = [ ~~~~~~~~~~~~~~--- :i=-g;- ~~:! l-· ::~:=- ~~ ;= ::::-=- %.~-'.--~---~--= -- ~-~~=-~---~-
- ~: ~~~ f g~~~!~~~~~~- -:: . ~l ~~! TI. :1- ::~i = ~:~;-=- :~·- :~t-- - - =--
. 16· 3352G i'DGS-17SG::;o:;Q13. si oi 22:5i 1~3· 13Bi 7.1i o;r 43 401 · 
_ 9i:;' 3351G [ DGS-16SG-101013 ~j-=- Qj_ __ 22.6 [= I·~ . . __ 132j 7.1J .<!.3 4~j ~Q! I 

99 3357G I DGS-30SG-101012 6J OI 22.41 7.1 1331 6.91 0.3 431 301 , 
10(3358G ;·DGS-31SG-101012 · ~aT~ oj 22.4i -7.2j - 135!= 6.9!_":_ o.~. . 43j_ 407----r-:= ·--=- ·-~=-
103 3355G ! DGS-25SG-101013 BJ OI 22.3 : 7.0i 142~ 7.01 0.2 431 40, 
109 3346GfoGs-0ssG-101014· a1 oi 22.Ji 1.11 13cii 7.ol ciT 43! 30: ~ 
112··3347G i DGS-08SG-101013:--er-oi- fili"- 7.3r-130;- 7.11------o.2-·34:- 30~- --
124' 3353G; DGS-20SG-101013 ·-aj o : 22.31------r.3j 1361 7.1i <O.f .. 51,·- -30:!- -- - ---
133 3359G ; DGS-33SG-101012' al ()"- 22.5 '. . 6:81 1301 i.oi 0.-3· 34 30· _J .. 
!3~ _ 3362G

0 

U2C-2-101014 ~- 8 [= .Q:_ 22.1: _-_1.4;-122.-1.o["<o.1: 34!-30· -- - ---,---
146 3350G DGS-13SG-101013 Bi 0 22.5 7.3: 133 7.01 0.5' 431 40 

· 154· 336aG· o""(fs":'34sG-101o12i 8! o 22--:f f.21 f:ff 6~! o.7 - 43j 40· 
1si 33S°1G. DGS-35SG.:"f01012 - al- 0 22.4. 7.3:- 136. - 7.0 7 

- -1.2--34i-30 ~ ---
181. 3343G DGS-02SG .. 101014f -a-: -o·- 22.4··- 7.2'."- 129·- 71)" 0.7. 43'. 40 --~ 

-186 .. 3348G :15GS-09SG-16101T if o 22.4. -7.3! 129· 7.0 o.6: 34; · 30 

~: ~:;~: D~~-~~~~~~~~~1~---:-'- ~·- ~~:~ · ~:~'. ~:= ~:~' ----=-~ - -~- - f- ~- ---l-
21. 3338G ·--- - Control a: 1·- 23.i- 6.S' 200' Efs' I 

30 -3349G.DGS-12SG-101013 6 1 23:5· 7.0 13!J" 6.s·~--
32'. J364G. U4Q-2-101014 B 1 23.2·- 7.o' - 135 6.i 
3if 3356G : bGS~26S G-101 013 '. B 1 23.i - 6.i - 139; - 6. 7 
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Test Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

42 3354G DGS-21SG-101013 8 23.1 6.9 139 6.7 
-·--· --· 
48 3342G DGS-01SG-101014 8 1 23.0 7.1 139 6.6 
-·-- ----
70 3344G DGS-04SG-101013 8 1 23.4 7.0 146 6.6 
76. 3352G: DG-S-17SG-101013. B 1. 23.2 7.0 142 6.8 
95.3351G:bc:3s-16s<3-=-f0-f<fi3. a 1:-23.41 · -1.a·-139. 6.9 ; 
99' 3357G' DGS-30SG-101012 8 1·-23.z' 7.2 139' 6.8 

f(ffi 3358G DGS-31SG-101012 ' 8 1 23.2: !cO._ 141, 6.7 
1 o3 i 3355G . DGS-=25SG-101013. 8 1 23.2 7-1 144: 6. 7 
169i3346G''C5GS:.06SG-101014' 8 1 23.1 . i:r:----139' 6.6 
mj 3347G - DGS-OBSG-101013; if f- 23. f 7 .0; fa6. 6.6 
·124' 3353G. DGS-20SG-101013. 8 1 23.1 7.2 139 6.7 
133. 3359G ' DGS-33SG-1 tf1012 . 8 1 :- 23.4. - 7 .2. - 138 ·- 6.9 . 
139 3362G i U2C-2-101014 -· - 8 ·;:-23x r:T 'f39: 6.8 

- 146 3350G j DGS-13SG-101013 8, 1: i3.3: 7.0 136, 6.8 
154· 3360G l 5GS~345<3-101612 8 i -T- 23_3: -_ 1.1 ·~ 140:- - 6.s: 
15r°3361G'DGS-35SG-101012' 8' 1! 23.4: 6.9 1~7'. 6.7 
181: 3343G. DGS-02SG-1010141 B 1' 23.2' 7.0 139 : 6.7 
186: 3348G: DGS-09SG-1Cff01J! Ef- '1 ~ _ 23,i - 7.2;- - 137. 6.8 
-3: 3345G. DGS-OSSG-101014 ·a· 2 23.0 

9; 3363G ·- D40-1-101014 , a 2· - 23_1-
21 '. 3338G · Control - · - 8 · · -· 2 -- 23.1 - - - ~ - - - -

- . 30: 3349G ~ DGS-12SG-101013. 8 2 i 23.2 ~ 
32: 3364G.i - u4a-2-101014 ~1 2r- 23.o·--
38. 3356G i DGS-26SG-1010f3. 8; 2) 2.3.0i 

- 42: 3354(3 i DGS-21SG-10101_3i- ~.1-2·1 ~~.Q;·- . -·-· I 
48 3342G I DGS-01SG-101014 I 81 2 22.9 1 
16· 3344(3.j bGS-04SG-101013 I ai"-2i 23.2 1 

--· 

__ J 
I _J 

76. 3352G l DGS-17SG-101013 j 81 2i- 23:1\ 
95 · 3351G - DGS-16SG-101013 I ei 21 23.2; --~ 
99.3357G.DGS-30SG-101012i-8i -2i- 23.1 : ~- - · ·--.--- - -+--

101. 3358G DGS-31SG-101012i 5: 2:- 23.1° 
103' 3355G: DGS-258<3-101013·1· 8' - 2 23.0. i 

· 109! 3346G; DGS-06SG-101014 if 2' 23.0 : 
112i3347GiDGS-08SG-101013] - 8 -- 2- 23.0 ___ __ __ i_ ·- · --- -- -

-_124[_3353G ! DGS-20SG-101013~_ If_ 2· 23_() I~ _____ __;_ 
133: 3359G: DGS-33SG-101012 1 8 2 23.2 ------r • 

; __ _ 

I ' - ·- - - +--- ·l---+-· 
I 
I 

--- · -- ----+-- ·-
f 

• ·- ·· ---t-

r. 

-+-----+-

+ -

. 1_3~) 3362G I U2C-2-101014 . -1 - ~~ __ 2: 23.2: - . . - 11 _ 
146l 3350G 1 DGS-13SG-101013 8 - 2~ 23.2i 1 1 

L-·+--·· 

154[ 3360G j DGS-34SG-101012 ~ __ 1_;_ 23.3j ____ ___ --i- ____j _ j _____ i_ __ _J __ 
157i 3361G I DGS-35SG-101012 81 21 23.11 I ' ; 
fa1l3343G[DGS-02SG-1010!4. ~. ~1 23.0 j _ _ · __ ;_ . t--·-J . -, 
186'. 3348G ! DGS-09SG-101013 __ _f!l_ -- ~-- 23.1 '--- . L - -· - ~- ~ 

3:.3345G ! DGS-OSSG-101014, ~l 3 1 23.Q' 6.8 ; ~-~; I 

9: 3363G i U4Q-1-101014 81 3, 23.0: 6.6 7.1 ; : 
~1: _3338G: ·control- 1 a ~ _}'. _ 23.1: _ 6.9:-:::_ ·- - 1.or-· , ~ ·- ~ · 
30 3349G i DGS-12SG-101013 Bi 3. 23.3, 6.9 7.1, 

_:32°_3364~ ~ __ U4Q-2-101014 ~- ~I. _ _j_ __ 23.f __ 7.o: , ___ _?J_; _____ _ _ 
~- _3356G. DGS-26SG-101013 8 _ ~- 23.0 __ _ 6.8. _ __ _ 7.1: 1 

42 3354G: DGS-21SG-101013 - · 8;- 3 23.0 6.8 , 7.1 
- - · r 

48. 3342G DGS-01SG-101014: 8 3· 22.9. 6.6: , 7.0 - ?o 3344G DGS-04SG-101013 8 3, . '23'2.. Bf. - --rr -
76. 33S2G . DGS-17SG-101013. - . el 3: - 23.1 . - 6.9' f.f 
95· 3351G. DGS-16SG:::fo1M3 . 8 j' 23.2 6.a·. 7.1 

-993357G .0 GS-30SG-10fo12 i a - 3 · 23_1 ·-- 6.a: rr- I 

101 3358G. DGS-31SG-101012 8 3 ·- 23.1 - M - 7.1 ·-
·--·- ------f-- · 

103· 3355G. DGS-25SG-101013, a· 3 -i3.0 6.8 ' 7.2 
169. 3346G · DGS-:-o6SG-101014; 8 . 3· 22_9- 6.6- - . 7.1 .. 
112 3347G. DGS-OBSG-101013: 5·- 3 · - 23_0- - 7.0 ' - 7.2- -
124. 3353G-· DGS-20SG-101013' B 3 23.0- 6.9 7.2 

. . 
133. 3359G ' DGS-33SG::\0-1012. 8 -3· 23.2' 6.9· 7.1' 
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Test Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

139 '. 3362G . U2C-2-101014 8 3 23.2 6.9 
146 3350G.DGS-13SG-101013 8 3 23.2· --6.9 . 

. 154 33eoG DGS-34SG-101012 8 3' 23.3 . 6.!f 
15i 3361G .. DGS-35SG-101012. B .. - 3' 23.1 6.i 
181 3343G . DGS:::-02SG-10101·f a· 3 23.0 6.8 
186 3348G I DGS-09SG-1i:>1013 . 8' 3 23.2: 6.8 

3· 3345G i oos-o5sG-101014 0· 4 23.6' 
9 ' 3363G .. U4Q-1-101014 . 8 1 4 23.6 

21 : 3338G ·- ·- - Control · I s 4 23.7 
J0- 3349G. DGS-12SG-10101J·- 81 4 23.6 
32· 3364G-i U4Q-2-101014 9·- 4 23.5; 
38 3356G :0GS-:26SG-101013· 8 - 4: - 23.51 
42 3354G , 0Gs-21sG-101013 . a: 4: 23_5' 
48; 3342G. DGS-01SG-101014; s: ~:- 23.6:-
70; 3344G . DGS~04SG-10101J 1 8i . 4 23.4 
76 i 3352G . DGS-17SG-101013: a· 4 23.6 
95 . 3351G i DGS-16SG-101013 a· - 4 23.6 
99. 3357G IDGS-30SG-101012· - 8 .,f 23:4 

.1o13358G I DGS-31SG-101012 . 8 4 ! 23.4 
103: 3355G DGS-2ssG·-101013; 8i . . ~v- 23.5 
1091 3346G : OOS-06SG-101014i . 8i 4 23.6 
112! 3347G : DGS-OSSG-101013 1 8 4 23.6 . 
1241 3353G ; DGS~OSG-101013· - 8 4· 23.5: 
-1331 3359G : DGS-33SG-101012 . a· - 4.. . 23.61° . 
fag' 3362GI - U2C~i~W1014 ·- if 4 j 23.6 1 - i 
14E>' 3350G 1 DGS-13SG-1of013 81 4 i 23.5 
154 3360G f DGS-34SG-101012 i · - a: 4· 23.6 ·-.. (-· .. 
157i 33 61G. DGS-35SG-101012 1 8: - 4·-- 23.6 
m : 3343G·: DGS-02SG-101014 i ' a· 4' 23.6 
1861 3348G DGS-09SG-101013 8 .. ·- 4·- 23,6; 
· 3: 3345G i oGs-ossG-101014 a· 5 22.1 ! 

9: 3363G 1·. U4Q-1-1010~·- If 5 · 22.91 
. 21 3338G I Control a: 5; 22.s i 

30 3349G IDGS-12SG-101013 . .. 81 ..§.! _ 23.0 . 
32 · 33s4<f u40-2-101014 , · ar ·· s i 22.8 
38 3356G . bGS-26SG-101013 i- a· 5 22.8 
42 : 3354G ~ DGS-21SG-101013 a'. - . 5 - 22.8 . 
48- 3342G !5GS-01SG-101014 . a· 5 22.7 

I .... 
I 

_!. 

L. 

7.1 
7.1 
7.0 
7.0 
7.1 
7.1 

__ j_ _ _ 

·-r- ·-t 
·-1 · 

. . 

' I 
· i 

l·------i-

' 

+ . . -..- . - ·-
I -- + 

·-

; 

__ ......_ _ · - "'f' ---··--- · 

10: 3344.G 1 DGS-04SG-101013 8 .. - S 23.01 . . ·--t-·· 

761 3352G I DGS-17SG-101013 . - . 8 - 51 _ 22~B'._ 
- 95 !°33s1G 1 DGs-1ssG-101013 ai 5 1 22.91 

ggi 3357G I DGS~JOSG-101012 : · a 1- s 1· 22.a · 
1of 33sa<3·i DGS-31SG-101012 1 al 5J 22.8 
10i 3355G i DGS-25SG-101013 i a j - 5:- 22.i . 
1()9' 3346G ' DGS-06SG-161Q14 i - - 8 5· 22.7 
112' 3347G DGS-OBSG-101013; 8 5· 22.i . 
124. 3353G , DGS-20SG-101013: 8- S 2 2.f 
133 3359G . DGS-33SG-101i012· --a ·- 5; 23.0 
fag· 3362G U2C-2-101014 a· !i' 23.0 i 
146'. 33soG 1 DG_S-13SG-!Q.1013: _ a: §:- - 22.9 ; 
1~ ~~~§ /.QGS-34SG-101012. Si 5i 23.01 

1s1 : 33s1G 1 oGs-35sG-101012 . ei 5 : 22.9 
181 ' 3343G I DGS-02SG~101014 : 8 . 5· 22.9 
1B6 i 3348G i DGS-09SG-101613 · - a: 5· 22.9· 

i . --
_J_ 

' 

I_~34?§.: oGs-ossG-1.Q1Q1( · a· ~:- 22.s. _ - ~·s . 
9: 3363G . U40-1-101014 a· 6 22.7 6.9 

21 3338G ·- · Control 1- B 6' - 22.7 6.3· 
30' 3349G ' DGS-12SG-1 01013 ·a· 6' 23.0 sf 
32 . 3364G . - U4Q-2-101014 8 6' 22.7 tn: 
38. 3356G . DGS-26SG-101013. . 8 - 5· 22.i 6.s · 

Page 9f of -31_ 

I 
.. ' -

7.0 - --
7.0 
7.0 
7.0 
7.0 · 
7.0· 

l- .1 
I 



Test Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

42 3354G DGS-21SG-101013 8 6 22.6 6.3. 
48. 3342G i DGS-01SG-101014 8 5: - 22.6 _ 6:5'. . 
70. 3344G: DGS-04SG-1010fa. 8 6 22.9 6.3 
76 3352G DGS-17SG-101013 8 6 22.7 6.5 
95' 3351G · DGS-16SG-101013 8 6 22.9 6.7 
99 3357G . DGS-30SG-101012 8 6 22.7 6.7 

101 i 3358G . 'DG"S-31S'G-101012. 8 6 22.7 6.4 
103'. 3355G .bGS-255G-10101J:- 8 5· - 22.6: 6.6 
109 334SG I DGS-06SG-10101( B 6; ii.5'. 6.3 

. 11 t 3347G : D~~-Q~?_c3-'! 9f(jf3: B 6; 22.6 6.5 : 
124 3353G i DGS-20SG-101013 B 5:- 22.6 . 6.6 1 

133. 3359G i DGS-33SG-101012 8 6' - . 22.9. ---6.5 
139 3362G ; U2C-2-101014 + . B· 6 22-.~- Ei:f 
1~f6] 3350G : DGS-"13SG:101Q13 . B! s· - 22.a· s:r·. 
154· 3360G. DGS-34SG-101012 ·-· - 1V 5· 22:9 - 6:4· 
15i 3361G. DGS-35SG-101012 i a'. 6; 22.7 '. 6.3 
Hf'i ' 3343G ~DGS-62SG-101014 B 6~ - 22.6; TI' 
fa6: 3348G; DGS-OSSG-101013 ~ B '7' 22.7 • 6.s: -3: 3345G: DGS-OSSG-10101{ B 7 22.6 

9 3363G ; U4Q-1-101014 B 7 22.6 
2f 3338G i Control 8 • 7 22.6 
30· 3349G.j DGS-12SG-101013 _!! : 7 ·- 22.B -
3:ij 3364G '. U4Q-2-101014 : Bl 7 22.5° 

. t 

-- 38 l 3356G :oos:.26sG-"101 afa sf - - -1 - ~2.5 , - -
42]3354G ' DGS-21SG-101013I ~l 7i 22.5, 

·· 48i 3342G :oos--01sG-101m41 a' ?r- 22:4!- · - - --
iol 3344G : DGS-04SG-101013 I B 7 ! 22. 71 
76i 3352G '. DGS-HSG-1010131 8 . 7i-22.'fff 
95j 3351G i DGS-16SG-101013i B 7! 22.7i 
99i 3357G i DGS-JOSG-101012 - ·-5- 7 1- 22.6 --

.. f (ff' 335BG ! DGS-31SG-101012 e: -7· 221>: 
- - !-- -

7.0 
7.0, 
6.9 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.01 
7.1 
7.0 
7.0 
6.9 
7.0 
6.9: 
1.0: ---
7.01 

' 
-t 

~~~ : ~~~ l ~~~~~:~~~~~· -~=-l~ ~~:~ : - . j__ 1--- ---- - · . 
112· 3347G i DGS-OBSG-101013 . Bi 7' 22.5 . I 

-124 3353G i DGS-20SG-101'013 ar· -r- 22.5 -. -- - - -1- -. 
133· 3359G j DGS-33SG-101012 aj · 7 22.B t 

.139: 3362G i U2C-2-101014 I 8j-7i· 22.71- -- ·- --- -. I 

j46j 3350GiDGS-13SG-10101Ji - ~j _ f!~ ·22.s: _ __ 
1 

-- · _ _____ ;_.· ____ I __ 
154 1 3360G ! DGS-34SG-101012 I e: 71 22.81 i 
1s1: 3361G : oGS-35SG-101012 i- 8- 7T- 22.si-- i 

:1s1J 3343G : DGs-02sG-101014 ; _ !____l! 22.6] i 
1 186i 3348G DGS-09SG-101013 ' B 7'. 22.61------i 

31 3345G. DGS-OSSG-101014 8 8' 23.Si 6.3: 127] 7.0 
s' 3363G · u40-1-101014 · a· a·· 23.3; -----s.51--- 121: -----s:g· --

21· 3338G Control - a· - a:--23.2. --- -6.4i 143 ' 7.0 
3o 3349G DGS-12SG-1010fa . a· a· 23.5' 6.2· 12T 6.9 
32. 3364G; U4Q-2-101014 9· ff 23.2·- 6~~f - - 126 ~ - 6.9 1-- ~ 
38.3356G i DGS-26SG-101013 ·-a:. ·a·-- £3.1·- ~ .. ~ : - f2i: 7.o: _ 
4i 3354G] DGS-21SG-101013 8 8 23.0 6.4 126 7.0 
41:!' 3342G lDGS-01SG-1010·k a: 9· 22.9. -6_0· . 127 - 6.9, 

_. -

70. 3344G j°OGS-04SG-f01013. a: 9 -· 23.2·- 5.9· fao· 6.8 
76. 3352G iDGS-17SG-101013 ~ . ~- ~~-~: _6.•(_ 128. 7.0 j 
9S.3351GiDGS-16SG-101013' a. B 23.3 6.4 127 ~·9 i 
99· 331fm io GS-30sG-101012· a· a· - 23.i: - · 6.3· 12i s.9 

101 .. 3358G j DGS-31SG-101012 r 8 a: 23T 6.2 128. 7.0 
1()3' 3355G IOGS-25SG-101013 ' a· 8' 23.o' 6.2 -- 129·- 7.0 , ~ 
109· 3346G l bGs-0ssG-101014 · if - 8: 23.o·· - 6.3i · 126· 6:9. 
11i3347G]DGS-08SG-101013: a· 8~ 23._0: 6.s;_ 125 7.0. 
124. J353G i DGS-20SG-101013. B 8 23.0 6.4 ; 127 7.0 
133' 3359G; DGS~33SG-101012 ' s· - 8' 23.3 - 6.3i 126 7.o· 
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Test Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

139' 3362~_ U2C-2-101014 ~! _ .!!: _ 23.3 
146 3350G DGS-13SG-101013 8 8 23.2 
154. 3360G - DGS-34SG-10101Z. a· 8 23.4. 

---·· --·-··---
157 3361G DGS-35SG-101012 8 8 23.1 · 
1a1·3343G'DGs-02SG-101014' 8 8 23:1 : 
1-a6~ 3348G. DGS-OSSG-101013 ! - a Ef - 232. 
- 3· 3345G . DGS-OSSG-101014 . 8 9. 23.2 

9· 3363G. 04a~f.:101o14 8 ~- ; 23.:2" 
21 j 3338Cf - control - 8 9, 23.1 
30 3349G DGS-12SG-101013 8'. - 9· 23.4 

· 3i 3364G u40-2-151o14 8i 9 23.o 
3S' 3356G:DGS-26SG-101013. 8' 9 23.0 
42. 3354G.! DGS-21SG-101013 · 8' -9- 22.s: 

48: 3342G j D:<;S-0_1SG~1Q1Q14j 8 9; 22.9, 
70 3344G i DGS-04SG-101013 8 _ J!;_ 23.31 

_ _76;3352GiDGS-17SG-10101~:---~- 9: .. 23.1·-
95, 3351G i DGS-16SG-101013 8 91 23.:f 
9913357G ! 5GS-30SG-161Q12· 8' 9 23.0 

f(ffj 3358G 'DGS-31SG-101012 ai 9- 23.1-
103 i 3355G :oG5-255G-161613. _ ! ; _ 9 22_9 
109i 3346G; DGS-06SG-101014 8 ~- 22_9· 

112i 3347G : DGS-OSSG-101013 8 9· 22.9i 
124'. 3353G ! DGS-20SG-101013. . S-9··- 23.0 I 
133[ 3359G i DGS-33SG-101012 : ~---- §__ ?3.3 i 

6.4 
6.2 
6.3 
6.2 
6.2 
6.3 

126 
125 
127 
126 
127 
128 

6.9 
6:9" 
6.9 
6.8 
6.9 
7.0 

' - ----+-- · 
I ____,.. - --- -- . ·-

_ 139j 3362G-j U2C-2-101014 i 8 9 , 23.3i 
146: 3350G I DGS-13SG-101013 Ef gi- 23.1 i I I 

154'3360G i DGS-34SG-101012 5 -- - 91· 23.3 : r ----t- ;- - -- --+- · 

I - -4-

-+ I 

' 
I I 

___J, _ _ - • 

I ; 

. 157. 3361G i DGS-35SG-101012 8 SI 23.0 ~ I j 
1a1: 3343G ! DGS-02SG-101~1. !J.- Si-- 23.0 '. - - -1. _,._._ _ _ . . ·;·----·; - - _

1 186 3348G I DGS-09SG-101013 . ~ ~j 23.1 . _ __ ! 
3· 3345G i DGS-05SG-101014 8• 10 . 23.4 §..B_i 7.cii 
9· 3363G : - U4Q-1-101014 --- 8~ 10 23_0· 6.91 -- 7.0! ---- -- . 

-21-3338G ;- Control a; 10' -23.o-- 6.ai , 1.0: 
30: 3349(FDGS-12SG-101013 ~l 10 23.3. 7.0 -;---_-6.-~:·--: . . . 

j 
I 

-- +-_i 
I I 

I ' 32 : 3364G U4Q-2-101014 i 81 10 22.9 7.0 6.9 
38i 3356G. DGS-26SG-101013 :--8i_1Q ___ 22_9· -- 6.8·- ... --- . 7.0 - - ~--·-------- --t·--l--

· ·· 42 l 3354G~DGS-21SG-101013; if fo" 22.8; 6.9· r 71 I 
·-· . - · - - ··- -· - - -- ~·.1·.- ll--_ 48j 3342G ~ DGS-01SG-101014j !J 10J~i _ 6.6 . 

701 3344G I DGS-04SG-1010131 8. 10! 23.1 I 6.4 t . 6.8 .l 
76i 3352G j DGS-17SG-101013) a· --10! 22.9) 6.81 · 7.1 I 
95i 3351G I DGS-16SG-101013i_8_1Qj 23.2[ 6.~j 6-:9 j : 

.. 99 j 3357G iDGS-30SG-101012i 8 "1oi 23.o' 6.81 ~ -6.9 '.-=- ~-
1cffi 3358G l oos-31sG-101012 :--8- ------wi- 23.oi - 6.7i 1.0 , , 
103 3355G J DGS-25SG-1_QJQJ? :- ~: _ 101 ~2~~i - 6.Bi _·f_1: ___ -··'-
109 3346G I DGS-OSSG-101014 · 8, 10 22.8 6.61 7.0 1 
1121 3347G l DGS-OBSG-101013 ·- a;-----ulj- 22.9. -----s.g; 
12413353G i DGS-20SG-101013. a' fol- 22.9. - 6.6i 
133! 3359Gi5GS-33S<f--f01012· 8j-1o' 23.3. 6.Bi~ 
139j 3362G] U2C~2-101014 ·-a,- 10,- 23.3 - 6.61 
146i 3350G i DGS-13SG-101013. a: fo - 23.1. 6.-4: 
154 i 3360G i 5Gs-34SG-101612. a i - 1 o· 23~2 6.5. 
157) 3361G i DGS-35SG-101012 f!.L 10· - 22.9·- 6.2· 
181 i 3343G ! DGS-02SG-101014 8 : 10· - 22.9. 6~5· 
186; 3348G j oos-OSSG-101013: 8 . 10 2°3.-0. 6:3' 

3 '. 3345G l DGS-05SG-101014: ar 11 ~.22.9i- -
91 3363G; U4Q-1-101014 ;- 8 fl' 22.9 

· 21 1 3338G i · contr:or· · a 11 ~2:?: ; 
30 3349<3 ; DGS-12SG-101013 81 11 23.0 
32 3364G: U4Q-2-101014 . 8 ff 22.8 .-
38' 3356G :-oos-26s"G= fa 1 013 : a 11 22 .7: 
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Test Number: P814-1 Freshwater Sediment Test 
28-0ay Hyalella azteca 

42 3354G DGS-21SG-101013 ' 8 11 22. 7 
48 3342G DGS-01SG-1o1 014 8 11 22. 7 
70 . 3344G. DGS-04SG-101013 8 11 . 23.0· 
16· 3352G . DGS-17SG-1 01013 a· --11· 22.8 
95· 3351G ; DGS-1SSG-10.1013 8 11° 22.9. 
99: 3357G oG"s-30sG:fo1012· s 11 23.0 

101 ' 3358G. OGS-31SG-101012 : 8 11 22.8 
103. 3JS5G . OGS-25SG-101 ofa ' 8 11 : 22.8 
fog· 3346G . DGS-06SG-101014 8 11 ; ~.9 : 
112. 3347G : DGS-OOSG-101013. a· 11 22.8 
124 3353G: DGS-20SG-101013 8 11 -22.9 -
133. 3359G. DGS-3JSG-101012 · a· 11 . 22.9 
13~f 3362G . - U2C-2-101014--; - If 11 : 23.0 
146 3350G DGS-13SG-101013 8 : 11 ' 22.8 
154· 3366G i DGS-34SG~1010.12. 8 11·- 22.9: 
1si 3361G i DGS-35SG-=-fott)ff' - 8 11 22.ai 
18{ 3343G ; DGS--02SG-101014 a· 11- 22.7 
186. 3348G DGS-09SG-101013 . ·a 11 · 22.8 
- 3 ; 3345G DGS-OSSG-101014 . s: 12 22.5 
~: 3363G U4Q-1-1Q_1D14 +· 8! 12i 22.51 

21 3338G 1 Control ·9; 1i 22.41 
30 3349G i DGS-12SG-101013· 8 12° - 22.6r -
Ji 3364G ;- U4Q-2-101014-·-· - B 12 22.4: 
38. 3356G DGS-26SG-101013 a· 12 ·- · 22.4·-
42 3354G oos-21SG-10101J· - 1r 12: 22 .. .r 
48. 3342G . DGS-01SG-101014 1 8 ! 12 j-- 22.3 - ·-+-

I 

70 : 3344G DGS-04SG~101013 ] al 12i 22.4, 
761 J352G i DGS-17SG-101013 1 ej 12-- 22.4i--

r -

...... - J. 

~ . 

.. -
I 

1-- -

I 95j 3351G: 5Gs.::i6sG-101013'- -8, fi 22.sl 
99 3357GI DGS-30SG--.,-0101.f B - -12 - 22.4: - - r 

, _ _j_ 

101~ 3358G I oGS-31SG-101012 a· 12' 22.5 
103' 3355G DGS-25SG-10ffi13' 9 - 121 22.4. 
109. 3346G . DGS--OSSG-101014 8 121 22.4-
112 · 3347G OOS-OSSG-1610131 - 8 121._ 22.4:_ 

1 24: -3353Gi DGS-20SG-101013 ; 8 i 12 · 22.4 
133. 3359G I DGS-33SG-101012 ; - - 8j 12 22.5 1 

. 139i 3362G i U2C-2-101014 ' aj 12° . 22.s;--- - -
146! 3350G i"i5G5-13SG~ - 9: . · 12· 22.5 i 

' 1~j3300G I DGS-34SG:-1-Q1012 8 12 , 22.4·- ' 
157: 3361G DGS-35SG-101012 8 .. - 121· - 22.3. 
181' 3343G l DGS-02SG-101014 8 121 22.3-
186. 3348G : DGS-09SG-101o'f3 : 8 !2r - 22.4·- I 

3 3345G oGs-ossG-10101(- - a· 13· 22.1 , _ _ 1.1 _ 
9 3363G. U4Q-1-101014- -i 81 ·13 22.0 i 7.5 

2f 3338G -- - control . 8i - 13· - ~~·9 1 7.3 
3()° 3349G . DGS~12SG-101013 . - 8' 13 22.1. 7 f 
32. 3364G I U40-2-101014 8'. 13. 22.1;- -- 7~7 · 
38 3356G 1 DGS-26SG-101013. ·9 · - 13· - 22.0 7.6 
42; 3354G IDGS-21SG-101013-- a· 13i 22.0' 7.7 ! 
49i 3342G i DGS-01SG-101014 . a· 13; 21.9. - 7.3 i 

. 10: 3344G DGS-04SG-101013· 'ff 13; 22.'~r 7.3: 
76 ; 3352G DGS-17SG-101013 a· 13. 22.2 7.7 , 
95 · 3351G . DGS-16SG-101013 ~ 9· 13: 22.4:-- 7.8 · -
99'. 3357G DGS-30SG-16101i: 9: · 13· - 22.2 1 7.7 

10{ 3358G DGS-31SG-101012i - ·5: 13 221_!_ 7.7° -
16f 3355G. DGS-25SG-101013: a· 13. -22.0 ?T 
1o9. 3346G · DGS-06SG-101014 . tf - 13. 22.0: 7.6 
112' 3347G ioG5-0esG-101013 ir 13: 22.0 7.7' 
124. 3353G : DGS-20SG-101013 8 fa: 22.0 7.7 
133. 3359G : DGS-33SG~101012 · a· 13; 22.4 7.a : 
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Tes! Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

139 ~ 3362G U2C-2-101014 8 13 22.4 7.7 
. 146'. 3350G : DGS-13SG-101013 ' - -8 - 13; 22:3 - ·7f . 

154: 33EJOG : DGS-34SG-101012. 8 13: 22.4·- 7.5 · --
157' J361G' DGS-35SG-101012 ~' 13 22.1 f.1 · 
181 3343G DGS-OZSG-101014. 8 13; - 22.1 · 7.5 
186. 3348G . 6<35-095'3-101013 . a· 13· 22.2: 1.5' 

3 · 3345<3 ·o'GS-OsSG-101614 ' a 14 22.6' 
g. 3363G ' U4Q-1-101014 8 14 22.6 

21' 333aG · ·-· ··e0ntr-o1 ... - a · 14. 22.s 
30: 3349G 1 oGs-mG-161013. - if 14; 22.a· 
32 3364G: - U4Q-2-101014 a· 14 22.5, 1-

38 3356G "oGS-26SG-101'013 8' 14 22.51 
. . 42· 3354G 5GS-21SG-1o101J' - 8 1 14 ·22:s' 

48-3342G JDGS-01SG-101014 . !f 14 22.5 
_ _7( 3144G J DGS-94SG-1 ofo13 ; 8 14. 22.6 

76i 3352G I DGS-17SG-101013 : a· 14, 22]. 
95l 3351GI DGS-16SG-101013 ' a· 1( 22.7 
99i 3357G l DGS-30SG-101012. 8 ; 141 - 22.6i 

101 33sac3 · 0G's=31SG-101012· aT ·14· 22:si_ 
103 3355G DGS-25SG-101013. 8 ; 14· 22.51 

' fog' 3346G. DGS-OssG-101014; - 0-:-- 14· - 22.5i 
112. 3347G . DGS-08SG-101013 : 8 ~ 14: 22.6' - . . ---- i 

7.2 
7.1 
7.1 
6.9 
7.1 · 
7.1' 

t 124:· 3353G 'DGS-20SG-101013i-if - 14r- 22.s· -
133: 3359G '. DGS-33SG-101012 ! 8 141 22f 

. I - - -- ----- - ---- . 
I 

. 139] 3362G j - l}2(5:2:1Q"i0f.~--i- 8' - 14i22.7l 
_ 146j 3350G ! DGS~!_3SG-101013'._ s ;_ 14i_ 22.6 j ·-: 

1541 3360G I DGS-34SG-101012 8 1 14; 22.7! i 

--
' 
I 

-· - - ;-

i- . -
157i 3361G I DGS-35SG-101012. Bi f4' 22.4]- - I ~ - - I 
1e1i 3343G i 0Gs-02sG-101014 - ai- 14'- 22Ai 1· I -· ---;---___, 
186i 3348G I DGS-09SG-101013 • a i 14·- 22.si , 
. 31 3345G i DGS-05SG-101014 : -8 ! 15' 22f 6.6 · 13c1; - 6.i-· 

9' 3363G . U4Q-1-101014 .. i 8: -- .. 15· - - 22.6 -- 6.8 · 136[ 6.9. • -
21° 3338G - Control 9 · 151 22.5 -6 f - 134 -_6.a ; -

- 30· 3349G : 5Gs-12SG-10101:f _ 8 _ - 15;· - 22.8 6.1 · 133 6.6 

~-. 
I 

: I 
-+--- -- --

J 

i 

_ 32: 3364G ! _U4Q-2-101_0.1i__; __ -~·--- 1S!_ 22.4 ~'.7 i- · 1~. :._· 6.6 :_ . -t - _ -~ __ _j _ ~ __ 
38 3356G i DGS-26SG-1 01013 8 15 '. 22.3 6.5 t 126 6.8 
42 3354G I DGS-21SG-101013 8 ! 15 22.2i- 6.4!- 128 -- 6.9· 
18 ! 3342G IOOS-0-iSG-=101014: - 8 1 - 15 .. 22.2 I 6.1 j 128 7 .1 . 
70i 3344G DGS-04SG-101013 . 8 1 15° 22.7i 6.21-· 127'-. 6.6 j t 

-1-, 

I 

I 
·1£ii 3352G I oos-11sG=-101013 · a i - 15· 22.s · 6.6 : 131 : 1.oi lo---- · - - ··-- -
~5 [ J351Gj DGS-16SG-101013 ~i- 15 22.f_ ~ . - 123: - 6.8 : -
991 3357G I DGS-30SG-101012 8: 15: 22.4 6.5 · 12_~-- 6.7 j 

1Q1i 3358G- jDGS-31SG-101612:-··9 :--- 15 22.5 6.6 . 122 6.71 · ·· - ---· +- - -· 
1031 3355G I DGS-25SG-101013 ' 8 ~ 15 '. 22.3 6.4 ·· - 128 - - TI: 
109[ 3346G [ DGS-06SG-101014 1 a· -- 15; 22.3 6.6 126. 7.01 
11z'.3347G '. DGS-08SG-1010131 8 15; 22.~ \ 6.9! . 122·-- 6.8 .. -- ·: 
124'. 3353G · 0Gs-2osG-101013: if 151 22.4. - 1.01 · 12i - 1.0· 1 

1:-fr 3359G : DGS-33SG-101012 i 8' 1s: 23.o ; ~-8 ! 123 6.8· t 
139. 3362G .. -u2c-2-16~ -- 8 .- -15:- 23:Qj 6.7 ___ 12s;-- 6.8 - - - r ---
146. 3350G . DGS-13SG-101013 ;-- ·9· 15 22.7i 6.5 · 1221 (La; 1 
f54 ' 3360G . DGS-34SG-101012 a· 15 23.o: 6 .6 125 ~ 6.9 . i .. 

--15i 3361G j DGS-35SG-101012. - 8 ' - 15 2z.s_; 6.1 · 1 fgj - 6.6!- . ..1. 

1s1 . 3343G.i DGS-02SG-101014.. 8' 15 22.4 6.2 .. 125 ' 6.91 
186.3348GiDGS-09SG-101013. s : '15·- 22.5· -- 6.6. 124 ' 6.91 
· --i 3345G !ooS-OssC3~101014 --- ·ai - 15 - 22.1 -- · - --i 

9· 3363G i U4Q-1-101014 -; - a: 16 22.ff 
. ' . -

21 · 3338G i- ·- Control s : 16. 22.6 - -
. 30· 3349G i oos-fasG-101013 · 8 . · 15· - 22.8: 
3z' 3364G 1 U4Q-2-101014 :- s · 16: 22.5 , 

I -

38 3356G i DGS-26SG-101013 a · 16, 22.4 i -
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Test Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

42i 3354G DGS-21SG-101013 8 16 22.31 
48~ 3342G :OGS-01SG-101014 8 16 22.3 .. -- - -- ·--· -· . 

Toi 3344G • oGs-o4sG-161013· 0 ·--15- 22.1--
76i 3352G I DGS-17SG-101013 : 9 , 16 22.5 
95'.3351Cf DGS-16SG-101013 8 ; 16 22.7 
99: 3357G: DGS-30SG-101012 if 161 22.5 

_101: 3358~ :oos::31SG-101012. a 16;_ 22.5 -_-
103 3355G DGS-25SG-101012 8 16' 22.3 
fog 33400 DGS-06SG-101014 8 16. 223'. 
1121 3347G , oGs.-OssG-101013; a 16 22.4 
124i 3353G 'DGS-=2GSG-101Q13: - 8 16. - 22.4. -
1331 33598 · DGS-33SG-101012i - 8i 16 22.7 - . 
j39I 3362G : __ \:!~f-2-1q1014 - : Bl 16 22.7 
146 3350G 1 DGS-13SG-101013 81 16; 22.5. 
154· 336CfG: DGS-34SG-101012 8- -161- -22.1 : 
157 3361G. DGS-35SG-101012 fi° 16 2i41 - : - -- -; 

1 sT 3343G; DGS-025-G-10-1014:· _!-=- _ 16_ ~ 22.4 j . --. - -- - - - - - 1 

1ssi 334aG ioGs-09sG-10101J i a 16 22.s· 1 ' --

I 
-;-

I I 

t 

~l 334s~i_oos-OSsG-101014; __ a;_ff_ 22.-3_ 6Jj _ _ -I-< 1 • 

J!i 3363GJ U4Q-1-101011 I 8) E: 22.3_ 6.4; _ __j__7.21 _ _____ ~---- '---r----- ·--- -
21l3338G I Control 1 9 : 17; 22.4 6.11 +--- 7.21 

- 30! 3349G i DGS -12sG-161o13"- 8'.~i - 22.1;- 6.4 i--1 - 7.o '. __ ___ L_ ___ _ l , 
32! 3364G j U4Q-2-101014 -· B. 17i- 22.3i 6.7.j i - 7.0 I I . -T - -- -

- - -1-
--38j 3356G [DGS-26SG-101013· - 8 - 11C 22.21· 6.1: 1.0 +- _ -~-- _ ; 

42 : 3354G; DGS-21SG-101013 8 171 22.2 6.31 1 6.9 1 

. 48' 3J.42G i DGS-01SG-10101(- 9 ·- 17:- 22.2i 6.0 - --7:1: I 
10: 3344G : DGS-04SG-101013 ! a· -1r-22.si 5.0: 6.BJ -;- ·- -·- --.,-- - . ·- ·-

76 ~ 3352G 1oos--m G-101013 r--s · - 1.z: - 22.41 6.6; 1:1 : 1 

95! 3351G I DGS-16SG-101013! if 17 22.6; 6.41 - - 6.9i--- --; - - --·-- ·-1 ,. __ 
- 99] J357G i DGS-JOSG-101012 ;--si- 11: 22.3· 6.si- · 6 91 1 j 1 
-1Q_1]3358G" DGS-31SG-101012i __ JL_ 17'. _ 22.4:- 6.3)- -f- 6~ j - - - - - - - T ---t -

103i 3355G DGS-25SG-101012i Bl 171 22.2 6.41 ' 7.01 ' 
-10~j 3346G. DGS-06SG-101014j _~j 17j_ 22.2]-. 6.1j 1 ·--- 67~.09/ . -~ _ _ r'· 

112J 3347G. DGS-OSSG-101013! _I!!_ _ 171 22.21 __ 6_.4_! __ _,_ __ 
!24! 3353G I DGS-20SG-101013'. __ _1![_1_I[ _ 22.3! ~.7]_ 7.1' - ! ~ 
133l 3359G j DGS-JJSG-101012_ . !!! ____:!l'. 22.6J._ 6.7 ~ - . 7.0·-----,-----: --- -

t ; 

_! -+ 
I 

1~~! 3362G I U2C-2-101014 ___ _l!j _ _!l; __ 22.61 ~.§__ - 7.0. -- L-- ---- - . -
146: 3350G I DGS-13SG-101013 81 17 22.4! 6.4 6.9 I '. 

~~~[~!~~~~~~~~~~~~~~; :·- lr- ~~:~:- ~:~;-- ~- . r 0~~ ·t .. - ·- ··--~ 
181·3343G:OGS-02SG-101014t 8 . 17. 22.21 6.31 l 7.01 ; 
1.~. 3348G j DGS-095G-101013 I _!! ___ 1_I; 22.3\ 6_.~j-_ j = 7.0j___ ==-i-+ __ . __ _ 

3 3345G I DGS-OSSG-101014 I 81 181 22.61==! I ==-i=t 
- ~- 3363G L u4a-1-101014- 1 -ai 1sj 22.6: ---t-_____ 1=-_:_ ,-- i - - : -

21. 3338G I Control ~ 181 22.6 t 1 1 ~ + 
_ ;~_ ~~64~ 1 ~~-6~:.~~~g~~11 ! ~;=-~~1 -fil'. 1 --f 1· --F--r---r-F -

38 l 3356G[DGS-26SG-1010131 8] 101 22.s : 1 _ , --+ I 1 __ ___. _ 
__ 42 i 3354GJDGs-21sG-10101~1 ---~r 1§; 22.4i _ --~: ---~-~--~~----y- 1 r , 
. 48) ~342G I DGS-01SG-101014, _ __l!l _ _!!l_'-_ 22.21 ___ ; . 

10: 3344G DGS-04SG-101013' 8) 18 22.7 
16; 3352G DGS-17SG-101013. . a· 1a· - 22.6i 

- ss; 3351G i DGS-16SG-101(ffa. 8i 18·_ - 22.1i.=--
99 : 3357G DGS-30SG-101012 8 18 22.B i 

- --r--

1o1 i 3358G DGS-31SG-101012 8 . 15· -· 22:-4] 
-103) 3355GIDGS-25SG-101012. 8 1a· 22.4)- - - .---- - -- -··· 

109! 33400 i oos-=o6sG-:.-f01014~ 0·-lff - 22.31 ____ · · 
112\ 3347G j DGS-OSSG-101013· - 9 · - 18·- 22.4'. 

124) 3353G j DGS-20SG-101013. 8 1a: 22:~f ___ : __ _ 
133; 3359G i DGS-33SG~101012. -8 ' 18· - 22.a· - 1 

-r--

i ' I 
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Test Number: P814-1 Freshwater Sediment Test 
2S-Day Hyalella azteca 

139'. 3362G I U2C-2-101014 8 18 22.7' 
146'.. 3350G-· DGS-13SG-101613.. a· 18 22~8 · -

· 154· 3360G : DGS-34SG-101012 8 18 ' 22.7 
157° 3361G ; DGS-35SG-101012 8 18 22.5 . -
181 . 3343G . DGS-02SG-101014 : 8 18 22.5 
1SEi° 3348G DGS-09SG-101013 • 8 18. 22.i;;" 

3 3345G . DGS-05SG~101014 8 fa. 22.6 ' 
9 . 3363G . u4Q.:1:161014 . 8 19. 22.6 ' -

21 · 3.338G - Control 8 f9 ' 22.if 
30: 3349G : DGS-12SG-fo1b13 a' Hi" 22.8 1 

32· 3364G . U4Q-2-101014 8 19 22.6. 
38' 3356<3 ' bC3s-2ssG-101013: 8 19: 22.s · 
42 3354G ' DGS-21SG-101013 . 8 191 22.S. 
4-8· 3342G . 0G5-61SG-161014 . !!, 19 22.5 · 
10· ·3344G . DGS-04SG-101013 8 · 19 - 22.i 
76 . 3J52G. DGS-17SG-101013 8 ; 19. ·22.-;: 
95 3351 G. DGS-16sf3-101613 . s 19. 22.8 i 
99· 3357G DGS-30SG-101012 El' - 19· . 22.s : 

101 : 3358G . DGS-31 SG-101o12 . 8 19' ;i2.T 
163: 3355G : DGS~SSG-101013 : 8 191 22.6 
1Q9· 3346G : DGS-06SG-101014 1 8 19· 22.5 
112 3347G ; DGS-08SG~01613 j 8 19· 22.6 
124 : 3353G l DGS-20SG-101013 ;- - 8 19 . 22.Ef 
133. 3359G I DGS-33SG-10f012 i 8 '. 19 22.7 
139' 3362G i U2C-2-101014 . - ·ai · 19· 22.8! 
146. 3350G I DGS-13SG-101013 :_ ~1 19 22.71 -
154· 3360G ' DGS-34SG-101012 81 19· 22.81 
1 57 336f G ; DGS-35s G-1 6101T ai 19 -- 22.61 .. ~-
fef 3343G DGS-02SG-101014 8 191 22.SI 
1 86 3348G · 6Gs -o9sG-101013 s - 191· 22.s ; 
-a: 3345G - DGS-05SG-101014. 8 26J 23.1 6.4: 

9: 33638 · · u4a-1-101014 , a· · 201 22.9 ' __ s.6 : 
21 i 3338G · Control I 8 20 i 22.8 5.1 ' 

,_ 

6.8 
6.7 ' 

_, _ 

... 

6.7 : - J .. 
6.8' I I . 30;_ 3349G . DGS-12SG-101013f - a· 20' 23.f 6:2 

321 3364G u4a-2-101014 1 a: 20 - 22.1 -- s .6 -
381 3356G i DGS-26SG-101013 I 8 · 26. 22.?° 6.5 

+- 6.7i ' . s.g;· -··· --- _ _,_ ________ _ 

- 42 3354G j DGS-21 SG-161013 I . ~ I 20- 22.6 ·- . 6.4-
48; 3342G i DGS-01SG-1010141 ~ i 20· 22.5 i 5:a · 

.. 70. 3344G i DGS-04SG~f01013 ~ _ ~ ! - 20 . . . 22.9 I - 6.2 -
?~: 3352G j DGS-17SG-101_013: 81 ~~ 22&1 a4 
95 3351G I DGS-16SG-101013 8 20 ; 22.9i 6.6 : 
99. 3357G rDGS-30SG-101012 8 2of - 22f -- 6.81 

10( 3358~ !JGS-31SG-101012 :_ a· 2o: 22.8' 6.5 1 
103 3355G I DGS-25SG-101013 9·- 2o j- 22.6 : 6.1 : 
109: 3346G I oGs-ossG-101014 · - a·· 2oi 22.i · e--:-3 1 
1123347G i DGS-08SG-101013 . 8 20: __ 22.7 , 6.4i 
124~ 3353G l0GS-20SG-101013 - [ 201 22.7 6.5 1 
133) 3359G j DGS-33SG-10101 2 - -8 i o, - 23.0 . - 6.7 
139i 3362G i U2C-2-101014 . 8 20 23.o · · 6.7 

· 14sj 3350G !DCfs~13sG"-1ofo13·- - 8 . 20 · - 22.9 ·- 6.6 
154i 3360G ; DGS-34SG-101012 '. . 8 '. 20 23.if 6:6. 
15i J361G i DGS-35SG-101012 , 8 . 2cY 22.i 6.2 

. 1a1 : 3343G iDG5-02SG--fo1014 : Si 20 22.6 - 6.2 
186:·3348G : DGS-09SG-101013 : 8 1 20· - 22.5.. 6.5 

3! 3345G : DGS-OSSG-10101~( ~: 21 22.9 

2~ ; ~~~~ : -U4~~~,01 r-t ~: ~~ : ~~:~ : 
30. 3349G . DGS-12SG-101013 . 8 21 . 22.8; 
32. 3364G ·--· ff4a:2-1D1014 8 21 22.6 

.J 

38-:3356(3 . DGS-26SG-101013 8 21 , 22.5 ; -
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_6.8: 
s.e· 
6.7 
6.9' 

- - -- - -- ·- .. 
6.8 
6.8 
6.7--- ·- - ·-1. -

6.9· 
6~9·.·. I I 
6.8 - -: -· -· · 

1.2; 
6.9 I ([9:--··,-·-. 

s:S' 
6.8 
6.6: 
6.8' 
6.9 

I 
..+. 
I 
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Test Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

42 3354G · DGS-21SG-101013 8 21 22.41 

48. 3342G DGS-01SG-101014 8 21 22.4' 
70. 3344G , DGS-04SG-101013 8. 21 22.7 
76. 3352G . DGS-17SG:101013 8 21 22.6 
95· 3351G' DGS-16S"c°3-101013" 8 21 22.8 
99: 335]G DGS-30SG-101012. 8 21 22.6 

101 3358G DGS-31SG-101012, 8 21 22.6 
103 3355G. DGS-25SG-101013. 8 21 22.5 
1o9 334~G: [)_GS-o6SC3~101014. a 21"- 22.s : 
112 3347G I DGS-08SG-101013 8 21 22.51 
124· 33S3G' DGS-ZOSG-101013 . s' 21 22.5 
133 3359G i:5cfs-33SG-1 01012 . 8: - 21. 22.8 
1397 33e2G·· U2C-2-101014 a· 2f· -- 22.a -
146 3350G . DGS-13SG-101013: a: 21 22.7 
154i 3360G. DGS~34SG-101012 ' 8 21 22.8 

' -·-· ·-
157' 3361G J DGS-35SG-101012 8 21 22.5 · 
1Ef1i 3343G. DGS-OZSG-101014 , 8 21 22.51 

· 1a6j 3348G I ~Gs:09sG-101013"- a 21 22.1 . 
3 3345G I DGS-OSSG-101014 8 22! 22.8 6.5 . 141 6.8 
9 3363G; --U4Q-1-1510f4 . 8: 221 22.7 6J>' 143 6.8 

21 · 3338G . control - - - - 8' - 22 i · 22.1 - 5.2i 150 s.9 · 
JO 3349G DGS-12SG-10W13 ' -~ 1 

_ 221_ __ 22.9 __ 6.3'. ___ 140 6.9 
32. 3364G: U4Q-2-f01o14 j 8 22 : 22.7 6.6~ 137 6.8'. 
38i 3356G. DGS-26SG-101013i 8 2f 22.6: 6.3 139 6.9, 
42] 3354G :oG5-218G-101013 ; a · 22·- 22.s ! - 6.1- - 13(- ~._!!ii 
48! 3342G: DGS-01SG-101014i a· :ff 22.sj 6.1 · 136 6.8 
70) 3344G DGS-04SG=161Q13 .. B- - 22 - - 22.91- - 5.9 ·- - 1361 6.7 
76i°3352G DGS-HSG-101013' a: 22 ' 22.81 (f 3' 13·7 \ 7.0 
95!3351G.DGS-16SG-101013 - ar· 221 · - 22.9 1 - · u : 135 6.9 
99j 3357G I DGS-JOSG-101012. SI 221- 22.7 6.5 1-----=f35:· - 6.9 

fo1; 3358G : DGS-31SG-101012 8: 22 i 22.7 6.1 1 134 6:8: 
103i 3355G i DGS-25SG-101013, a· - 21J 22.6 ~.2i - 13i ~.9 · 
169· 3346G i DGS-OSSG-1010141 8 221 22.5. 6.0' 136 __ 7.01 

· 112'3347G iDG5-0BSG~fo101J : 8,-22;· 22.5· -- 6.3i · 134 6.9: _ 
124. 3353G I DGS-20SG-1010131 8 22 22.7 6.2 140 7.31 
133 .. 3359G i DGS-33SG~ttR0121 -5- 22- 23.0 1-6:4--136 7.01 
fag: 3362G ) U2C-2-101014 i 8 22 23.o , 6.1 137 7.0 
146' 3350G i DGS-13SG~1-61013: If - 22· 22.81 6.0 136' 6.9 

' -t 

I 
t 

154) J360G f DGS-34SG-101012 i _8_ 22 23.0j 6.2' 133: 6.8 
157: 3361G i DGS-35SG-101012' a· - 22·- 22.7 '. 5.8 - . 130;- - 6.7 ·--·- . -

. -·· 

181 j 3343G. DGS-OZSG-101014 8 - 2f- 22.6· - f~L . 135'._ ~·- I 

1B6i 3348G DGS-09SG-10101'3. 8 1 
- 22T 22.7 6.2: 133: 6.8 ----r- --- ~- -

3 i 3345G .DGS-OSSG-101014 - . 8 i-- 23- 22.7. ··-r-- - -
a: 3363G · u40-1-101014· · ·- s; 231 - 22.5· 

21 l 3338G ·- Control 8 ! 23; 22:s· - i 
3oi 3349G ·0<3s-1~010-13 --~r 23 - 22.i - t 

i -

32'. 3364G: U4Q-2-101014 - . a· 23 2iX 
_ 38 j 3356GiDGS-2~_Q-1_Q1013: __ a·_ 23 22.3 ___ _ 

42 . 3354G:DGS-21SG-101013- 8 23 22.2 
45 ' 3342G j DGS-01SG-10101( a· 23. 22.2· 

I 

-l-- l. 
I 

70. 3344G ; DGS-04SG-101013; 8 23 22.6 
16· 3352G j[)GS-1?sG-161013i B 23 22.5 , 
95. 3351G j DGS-16SG-101013: 8 23 22.7'. 
99· 3357G ! DGS-30SG-101012 a· 23 22.4' 

101 · 33saG iDGS-31SG-ffifo12 · - a· -23 · 22.5 i --· 

103- 3355G j DGS-25SG-101013 a· 23-- 22.3· 
10~f 3346G: DGS-06SG-101014. a· 23 22.3: 
112· 3347G j DGS-085-G-101013· - a· - 23· 22.3. - -· 
12x 3353G: o"Gs-zosG-101013 a: 23·- 22.4· -
13:3" 3359G; DGS-33SG-101012. Bi 23 · 22.7 
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Test Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

1391 3362G U2C-2-101014 8 23 22.7' 
146' 33500. DGS-13SC3°-101013 B - 23 ·· - 22.5. -
· rn.r 3360G: oos-34sG-101012 -- a· 23: 22.i 
1Si 3361G DGS-35SG-101012 8 ' 23j 22.3 
18{ J343G. DGS-02SG-101014'. 8 23; 22.3; 
1as· 3348G DGS-DSSG-101013' a· 23; 22.4i __ _ 

3 3345G ; DGS-05SG-101014" a· 24 ·-- 22.1! 6.a· 6.8 
9; 3363G ; U4Q-1-101014 . a· 24. 22~5: 6.3 6.8: 

2.1 1 3338G I Control - a· 24. 22.5' -6.1-- 7.0· 
·- 30 1 3349G 1 oGS -mG-101013 - e- 24i 22.a · s.s· 7.0; 

32 33648 u4a-2-101014 -- 8 1 24: - 22.s· - 6.a; _ 1 6.a 
JS. 3356G. DGS-26SG-101013 ' a: .24) 22.3; 6.51 -~ 6.9 
42 3354G • DGS-21SG-101013 8. - 24' 22.31- 6.5i- - 6.9 
48. 3342G !OOS-01SG-101014 8 24. - 22.2i- 6.31 6.8 ! 
ro; 33.«Gj DGS-04SG-101()_l3. a· 24· 22.6i 6.3;-- 6.8 1 
761 3352G I DGS-17SG-101013 a· - 24:~:- 6.8 -- - 6.91 
95i 3351G j DGS-16SG-101013--B·-- 24i- 22.i 6.6· 6.9 : 

t 

99 '. 3357G [ DGS-30SG·!9101~; . ~-- 24L 22.4:_ 6.7 _ 6.9 
101 13358GIDGS-31SG-101012: ~l 2~! 22.4; ~.:§.! -·a.a· 
163. 3355G i DGS-25SG-101012 ;- 81 24: 22.3 I 6.5 I 6.9 t-- ·- · 
109_ 3346G : DGS-06SG-101014!~: _ 24'. _ 22.3J 6.2] 7.0 
112 3347G I DGS-OBSG-101013: 8 24 22.31 6.6l 7.0: 
124;_3353GjDGS-20SG-101013. a . 24.--:=_22.3]= 6.6'.-. -- ?~ i -

I 
-f-

1331 3359G j DGS-33SG-101012 8 241 22.71 7.0 7.21 
139!~j ____!:!2C-2-101014 ·_~: 24:_ 22.8[_- 6.9_- - - .,. - 7:1: -
1461 3350G DGS-13SG-101013 8 241 22.61 6.9,1 7.1 
154j 3360G DGS-34SG-10101i a: -241- 22.8;- 7.01 --~·-- t 
157; 33i:RG DGS-35SG-10101~ j- ~; 24 -22~5 ~ - 6.s: _ _ 6.a· _ j 
181 I 3343G DGS-02SG-101014: 8] 24) 22.41 6.31 6.9 
186i 3348G(DGS-09SG-101013i- 8i 24i 22.4j 6.4J- .. . . 6.9 - I 

3'.3345G i DGS-05SG-101014j_81_ 25i_ 22.7j~·-- - !-- _ _L _ _ '. _ _ 

-~ 3363G : U4Q-1-101014 I _l!j_-1§_'.~L - I 

21' 3338G : Control -r-- 8! 251 22.41 _J +· 
30' 3349G 

0 

0GS-12SG-101013° 8i -· 25·- 22.1r ' : - -- -
32 .3364G. U4Q-2-101014 :- a;·- 25;- 22.31-
38' 3356G I 0Gs-26sG-10101:r 0· -25; 22.3 1 __ __j__ _ _ · -

-~1 ~~~ l~~~~~g~~~~~~r~ I __ ~~]- ~~:f -----1- ----~- - ~ - - :-

~-~----

-, -·-

r·+-
I ! I 

~J~ -~r---. 
I -+ -

' 

·-- - - - --r--- -

-+ -L-- ___,___ 
I I 

- ---r-- -·· ~--

·-+·· 

76i 3352G J DGS-17SG-101013~ 8[ 251- 22.4]- ---;-- - - ·- -· - -- --r- · - ·- ·- - .- , __ --· - . - . 
701 3344G I DGS-04SG-101013 9, 25J 22.6 : .. t . I 

_ 95i3J51Gj DGS-16SG-101013l .!!) 25[ 22.7i - - . . I ___ i-- I --t-, 1 
--

99 13357G DGS-JOSG-1010121 81 251 22.4: ~ =1.~=.J-----4 
161. 3358G. D~S-31SG-101012j aj_ 25[~)__ , - ,---_l..__j-----4= . _ ·· - . .. 
10.3) 3355G I DGS-25SG-101012/ ~j 25j_ 22.4j _

1
1 

_ _ : -·-+· .. ~1 
__ _ . J . _ __ _ ,

1 
_T _ _:~~ ----

1091 3346G I DGS-06SG-1010141 81 25' 22.41 - I I I 
112j 3347G I DGS-08SG-101013j - 8[- 25~- 22.3) -- . --~- ----r-----i-

-124) 3353G [ DGS-20SG-101013i 8! . .?~: -22.4[ ... __ ;__ _ _ _ -=t==J=-
1~j 3359G j DGS-33SG-10101?l 01 25· 22.61 . ___ -t-- 1 _ 

139! 3362G: _ U2C-2-101014 I .!!~ __ 25 ___ 22.71 __ ,. --+---L 
146' 3350G; DGS-13SG-101013i 8 25 22.51 --t-- i 
154: 3360G ~ o~s-31~§JQ1_Q1~i ~ __ 25' m l ·- -- -; ·· · I 1 -_ -
157 3361G DGS-35SG-101012 B 25 22.31 ·-. -- -1 I I 
181" 3343G 0GS-02s8-=101014· a·· 25 22.i- 1 

. 186. 33 48G DGS-OSSG-101013 8 25 ' 22.3 :· -
3· 3345G DGS-05SG-1D1014. a· .. 26 '. - 22.3- --·-- - -: --; . -·· ~ 

9 3363G ·- LJ"4a::-:f:-f61014- B- 26 22.3 - - : 
21 33388 .. - - Control 8 · 26 22.2 J 

30; 3349G .DGS-12SG-101613 8' 26 22.5 ·1- . -1 -
·32; 3364G · ·D4a=2~101014 · · · s'- 26 - 22.1·- -, 

. 38. 3356G i DGS-26SG-101013 a: 26 22.1 

'. -
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Test Number: P814-1 Freshwater Sediment Test 
28-Day Hyalella azteca 

42: 3354G DGS-21SG-101013 Si 26 22.0 
48' 3342G ; DGS-01SG-101014 . a:-25 - 22.f 
70 . 3344G DGS-:04SG-1 of013 1 - a;-- 26 22.4 : 
76. 3352G . DGS-17SG-101013 i 8' 26: 22.3i -, 
95· 3351G . DGS-16SG-101013 i s ' 26J 22.s :· - -- ' I 

99 3357G DGS-30SG-1D1012 . a· 26 j .. 22.21 
101 3358G. DGS-31SG-1 01 012 ' 1:-=- 25 ;' 22.3 ' 
103 3355G t DGS-25sG-101012· 81 26. 22.1 . 
109 ' 3346G i.DGS-06SG-101014 ~: _ 26 22.0 - - ·- -· -
112 3347G ' DGS-08SG-161013 , 8 ' 26 ,- 22.1:-· 
124. 3353G . DGS-20SG-10101J' -- 8 261 22:2 i I 

- 13:f 3359G ' oGS-33SG-101012 ' 8 261 2·2 .s !~----l-----· - -
139· 3362G ; U2C-2-101014 Ef 26' 22.5' 
·145: 3350G j DGS-13SG-101013. . 8, 26 . - 22.4 . 
·154 '. 3360G i i5GS-34SG-101012 Bl- 26. -22.5!- --·-···- - ·-- · 
157; 3361G I DGS-JSSG-101012 · 8 26 . ~I---' - l -

- 181 :· 3343G ., DGS-02SG~101014 1 - - 8 -- 26. 22.6! -1- . ---

. , ..... -
' 

~._._---t ---
- l---~- -- --

186i 3348G ; DGS-09SG-101013 ; s· 261 22.11. ~;---- -- - r· I 
3· 3345G- DGS-OSSG-101014 : Ef . 21:-22.~ff 6.6 6.4i : . 1 

. - .... i - --·; -
9· 3363G .. u40-1 -W1a~·- ·a -- 21: 22.3 6.o - -- 6.s :-· · --r i , ...J 

2f 3338G ; Control - 81 27. · 22.2 6.0 ---~6T · 1 T---- 1- -

.. 30. 3349G i DGS-12SG-101013'--a j- 27·-· 22.s i 6.6 i 6.6 .---·· ---·- -I ... 

32; 3364G l U4Q-2-101014 _i_ 8j_ 21: - 22.0!-. - ~-5! 6.6~ I I - -i- --
38! 3356G I DGS-26SG-101013 1 81 27 1 22.0I 6.81 - ···- 6.6 ;--:--- -; - -- . -~-- --- ~ 

42] 3354G j DGS-21SG-101013 ·
1

1_ 8!_ 27'.- 22.0[

1 

_ 6.7! . ,-- 6.Si_ - -1-- _ _)_ ....... i- .·~ ___ _ --.~----

i~I ~~ 1 :~:~~:~~~~~~1-t ~~ f ~~:~ ~:~ / ·- ~::i - ! ~ · 1 -· --- ··r-
76j 3352G : DGS-17SG-101013j~--2il1- · 22.4._I _-- 7.or- -i= ~6 1- - - --- .. ~. __ -__ _j_ : __ . -- ~,--
95l 3351G ! DGS-16SG-101013 '. a: 27 22.BI 7.0 ' 6.6 - ) 

. ssj 3357G iDGS-30SG-101012 : ~j-27i 22.4'.~,--j 6.6.- .... ___ -~---- J __ J __ . _ ! __ _ 
101 1 3358G I DGS-31SG-101012 81 27 1 22.4; 6.8 I 6.5 ' ' 
103:3355G i 0Gs-25sG-101012 :-- s i 27: mi 6.4 i 6.1 : , I 

- ~o9: 3346G I DGS-Q6SG-101014 j=- ~r- 27! 22.2 1 6.2i1.-l - 6.6 j_ ,._ - ·r· --'-; ·· ... -- . 
112 3347G DGS-OSSG-101013 1 8 : 27i 22.21 6.7 _j 6.71 l 

- ~~:~r g~~:~~::I - ~'.-]i1-~ ~l--i ·:::r-=-- ,-.. --1~-- -!~=~: 
139i 3362G i U2C-2-101014 [- -8 - 27 22.91- 6.Sj 6.Bi-- -t-·---:---- -·. t·-;· -- .. T 
146133500 [ DGS-13SG-101013!_- a: ' 27 1 - 22.5[~! :.-. 6.7[ ___ j_ _____ · ---t-· -! ___ -i-=--
154[ 3360G_j DGS-34SG-101012 !_ !!. ~? l 22.9 !_ 6 .8 ! I 6.7 '_ ; . I '. . -
157 j 3361G i DGS-35SG-101012 ! .. _!! '._ 2T 22.3; 6.6 _ 6.5. _, _ __ -~ ______ '. __ j ___ _; __ _ 
181 1 3343G I DGS-02SG-101014! 81 27 · 22.2;~;- I 6.7, I ' 

~ 186 l 3348G j DGS-09SG-101013 ; _ ~~- · 21 : 22.41 6.6 1 L~l . - =-_'I --·i----~----< 
~ ! 3345G I DGS-05SG-10101jJ_![ _ 28 - 23.0!_ 7.2 [ 135! 6.7 [_ <0.1 ,_ 34!__30 - - ~-

...!: 3363G l U4Q-1-101014t-J!L_ 28: 22.9) 6.31~[ ~l <0.1 ,_ 34 j -~q : . 
21: 3338G I Control 81 28 1 ~ 6.7j 1361 6.81 <0.11 34! 20 : 

. 30 . 3349G DGS-12SG-101013 8j 2aj-~ 7.31~:- 6.9 i <o.1 j 34 j- ·20: - - ~--
32° 3364G U4Q-2-101014 - i- -s i28j-----:22,1j - 7.1 132' ·6:81 <0.1 j-34i ~- ----· ---: 
38 : 3356Gi'!5GS-26SG-101013i~: - 28i_ 22.41 - -7.3[ 132 __ 6.9: <0.1,- 34; _ 30 j ____ -+ __ --
42 3354G ! DGS-21SG-101013 I 8 281 22.0[ 7.1! 132 6.71 <0.1 34 301 
4s· J342G r 0Gs-01sG-101014 i- -a·-2a1 22.1i- · 1.f 130: 6.9·- <0.1 :--~ 20r-;---·- -1 

· -10· 3344Gl 58S-o4sG-1 01013 i- ·a · - 2si 22.5: 6.9 : 133: sf <o.1 i- · 34· 2oi 1 _·
1
· ~--

1s· 3352G ; DGS-17SG-101013 i 8 28i- 22.1-- 7.3 - 132l . 6.9 ' <o.1 i 34· 20 i I 
95· 3351G · DGS-16SG-10101:r - ·9 · - 29r- 22.4· - 7.3· 131i 6.9' <0.1,_ 34 - 20 .. : . ----f 

_ 99: 3357G : DGS-30SG-101012_- - s· . 2~ : = 22.0· TI:-130i _ 7.0, <.Q:1. -- - ~f 2-Q: 
101 3358G DGS-31SG-101012 8 28 22.0 7.11 129! 6.91 0.1 34. 20 I 
103 -3355G :DGS-25SG-101012 · - 9·· ~ 22.oi-7.'3 i f2a : i.01 <OT 34i--30-;------- - ·- -

-r-· - . 

109 · 3346G.'.005-06SG-101014·- 8, - 28. - 22.2] 6.9! - 128: - 6.9i <0_1 - - 34'. 20 .. 
112 ;~?47G) DGS-OBSG-101013: - -- ~ ; . 28·_ 22.o j.:.=- 7.3 ;:-- ~E}~ - ?.2 ; - <~.{ ~ i . 30· _ .. _ _ __ _ _ 
124· 3353G 1 DGS-20SG-101013 8; 28 . 22.0 I 7.3: 130' 7.1 1 <0.1 , 34 30 
1J3i 3359G iDGS-3JSG..'101012 : - a :- 2a: - 22.6. fji 130. 7.1 <0.1 :--- 34'- ·-- 30 -
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Test Number: P814-1 

139. 3362G U2C-2-101014 
146 3350G: DGS-13SG-101013 
154' 3360G. DGS-34SG-101012 
-157.J361G: DGS=35SG-101af2· 
181 . 3343G : DGS-02SG-101014 -

- · . -· 
186 3348G DGS-09SG-101013 

Freshwater Sediment Test 
28-Day Hyalella azteca 

8 28 22.6 7.1 131 7.1 <0.1' 
lf - 2s· 22.2· 7.1 127 7.0 <0.1 

-·-·· 
8 28 22.5 7.1 128 7.0 <0.1 ·--·-- -
8 28._ 22.0! 
8 28' 22.1 

7.0. 124, 6.8 <0.1 
f.1: - 128; - 7.1" <0.1 

8 - 28; 22.0 7.1· ·121· 6.9 <0.1 
I 

·- ----
1Mean 22.7 6.7 133 6.9 
!SD~-- -

---
0.4 0.4 11 0.2 

-· 
144' n 696 336 336 48 

- Min 21.9' 5.1 119 6.4 <0.1 -- · --·-
Max 23.7 7.81 228; 7.3 1.7 

Page tu cf of~ 

34 
34 
34 
34 
34 
34 

38 
5 

48 
34' 
51 

30' 
30 
30 
30 
20 
30 

30 6.8 
7. 0.2 

48 - 24 , _ . 24 
20 6.2 <0.5 
40 7.2 21.2 
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AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammon~a-N in ~ediment Pore Water: Computation Worksheet 
Sali~¥1ate Method (SOP 1#5492) 

Result 
Sample Dilution 
description factor 
Blank 
1.0 mg/L Nt·fa-N Std. 
3.0 mg/L NH3-·N Std. 

.. "6.o mg/L NH3-~1f Std. 
10.0mg7L NH3-N Std. 

1. 
2. 
3. 
4 . 
5. 
6. 
7. 
8. 
9. 
10. 
11 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 . 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31 . 
32. 
33 
34 
35 
36 

·3.0 mg/L spike 
· 3.0 mg/L spike dupl. 

5.0 mg/L 2~~ source 

3338G 
3342G 
3343G 
3344G 
3345G 
3346G 
3347G 
3348G 
3349G 
3350G 
3351G 
3352G 
3353G 
3354G 
3355G 
3356G 
3357G 
3358G 
3359G 
3360G 
3361G 
3362G 
3363G 
3364G 

P814 bulk interstitial NH3.xls 

5 
5 
5 
5 -- . 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 - - . 

5 
5 

NH3-N 
00655 (mg/L) 

0.093 1.00 
0.310 3.00 
0.605 6.00 
1.050 10.00 

0.315 3.03 
0.311 3.00 

0.525 5.06 

0.049 
0.101 
0.182 
0.440 
0.040 
0.176 
0.054 
0.128 
0.085 
0.148 
0.071 
0.080 
0.010 
0.158 
0.034 
0.112 
0.060 
0.110 
0.060 
0.168 
0.311 
0.036 
0.102 
0.077 

2.36 

4.86, -' 
8.76. 

21.19 . 
1.93 
8.48 
2.60 
6.16 
4.09 
7.13 
3.42· 
3.85 

ND 
7.61 
1.64 
5.39 
2.89 
5.30. 
2.89: ~ 

8.09 
14.98 

1.73 
4 .91 
3.71 

pH 
Salinity 
(ppt) 

. - - ·----~~------+ 

Reporting limit (mg/L) = 

Recovery (%) = 
Precision (RPO) = 

.. 2nd source (%) = 

Sample volume (ml): 
Dilution factor 

J I I 

0.5 

100.5 
1.28 

101 .1 

0.10 
5 

Sample Se~ Description: 

I I 

Proj.No.: 814 
,T~st Day: 
.Species: 

Sediment porewaters 

Analyst: 
Date analysed: 

i 
I . 

RSC~ l 
10/22/2010 

Page ~ 5 of ::JJ> 3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia~N in Sediment Pore Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

Result 
- -, s~l'!IP!e 

. description 
·s1ank 
.1.0 mg/l NH3-N Std. 
·3.6 m9/LNH3-N Std. 1 

. 6.6 mgiL-NHa-N Std. 
. - · 10.5 mg/L Nl-ia-N Std .. 

- -- - - - . I 
. 3.0 mgil spike -1 
. 3.0 mg/L spike dupl. 

5.0 mg/L 2nd source 

1. 3338G 
2. 3342G 
3. 3343G 
4. 3344G 
5. 3345G 
6. 3346G 
7. 3347G 
a. 3348G 
9. 3349G 
10. 3350G 
11 . 3351G 
12. 3352G 
13. 3353G 
14. 3354G 
15. 3355G 
·-

16. 3356G 
17. 3357G 
18. 3358G 
19. 3359G 
20. 3360G 
21 . 3361G 
22. 3362G 
23. 3363G 
24. 3364G 
25. 
26. 
27. -
28. 
29. 
30. 
31 . 
32. 
33 
34 
35 
36 

Dilution . NH3-N Salinity 
factor . 00655 . (mg/l ) r pH (ppt}' . . 

1.00 
3.00 
6.00 . 

10.00 

.....__ .................. 

•• !:l±±:l±:t::t±±i:±±.l:±:!.±±±t: 
000 i~ ·~ ·~ .... ........... 

Reporting lir:nit (mg/L) :;: 

Recovery(%) = 
. Precision (RPO) = 
. 2nd source: (%) = 
l ~ 
: Sample volume (ml): 
: Dilution factor 

t i I 

0.5 · 

#VALUE! 
#VALUE! 
#VALUE! 

0.10 
5 

Sample Set Description: 
"· ,-Proj.No.: 814 

·Test bay: 
.species: 

! I 

Sediment porewaters . 

Analyst: 1 

Date analy~ed: 

RSC 
10/22/2010 

f 
r 

P814 bulk interstitial NH3.xls Page "'° of 1-3 

t 
1 

3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Am~~nia~N in Wa!_er: Co!!l.P._utation Worksheet 
Sal!cylate Met~od (SO~ #~492) 

. ! 
Result ----.-

Sample 
description 
Blank 

: ~;Q_in_9/L f'{H3~~-~>t~ 
:3.0 mg/L NH3-N Std. 
\6.0 mg/L NH3-N Std. 

_ · 10.0 mgi~NH3-N Std. 

_ . ~· O mg/_L s~ike 
. ~. o mg/L spi~e_ d~pl. 

'. 5.0 mg/L 2nd source 

1. 3 
2. 9 
3. 21 
4. 30 
5. 32 
6. 38 
7. 42 
8. 48 
9. 70 
--
10. 76 
11. 95 
12. 99 
13. 101 
14. 103 
15. 109 
16. 112 
17. 124 
18. 133 
19. 139 
20. 146 
21 . 154 
22. 157 
23. 181 
24. 186 
25. 
26. 
27. 
28. 
29. 
30. 
31 . 
32. 
33. 
34. 
35. 
36. 

814-1 overlying NH3, Day O.xls 

Dilution , NH3-N 
factor · ODsss ; (mg/L) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.100 1.00, 
o.318 - -3.cio ; 
0.661 6.66 ...... 
1.100 10.00 

0.329 3.00 
0.334 3.04 

0.557 5.08 

0.011 
0.060 
0.032 
0.031 
0.058 
0.047 
0.077 
0.061 
0.189 
0.038 
0.028 
0.030 
0.053 
0.021 
0.076 
0.021 
0.009 
0.032 
0.010 
0.049 
0.073 
0.129 
0.080 
0.069 

0.10 
0.55. 
0.29; 
o.28' 
0.53 
0.43 
0.10. 
0.56 
1·.12 : 
0.35 
0.26 
0.27 
0.48 
0.19 
0.69 
0.19 

ND 
0.29, 
ND 

Q.45 ; 
0.67 
1.18 
0.7~ ; -
0.63 ' 

I 

Page fo ":f of '-=f ?J 

Reporting limit (mg/l) = 

_; ~e~~very (0/oj _= 
--~r!3cision (RPO) = 
2nd s~urce (%) = 

I 

. ~a'!.'_f?le volume (ml): 
Dilution factor 

Sampl~ Set Description: 
Test No.: 814-1 

0.1 

100.7 
-1 .51 1 

-- . - I 

101 .5 ! 
I 

0.50 
1 

Test Day: O (10-26-10) 
, Species: Hyalel/a 

. Overlying water . ; 

I 

;Analyst: 
-Date analysed: 

RSC ~ 
11/23/2010 

3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

. Total Ammonia-N i~ Wate_r~ _ ~ome_~~ti~n Worksheet 
_ __ _ _ · Salicylate M~thod (SC?.P ~5492) 

Result 
--- ~ §_ampJ~ . 

! description 
'Blank 

·--1.0 mg/L NH3-N Std. 
- .3.o mg/L NH3-N Std. 
. ;s.o rii-g7L NH3-N Std. 

- ;w.cfmg/L NH3:N Std. 
---r --·--·· . . 

13.0 mg/L spike 
· =-1 :r o. ~giL _sPi~~ <!~pt. 
-•- -

'. 5.0 mg[L .2n<!!o~~c_e 

1. 3 
2. 9 
3. 21 
4. 30 
5. 32 
6. 38 
7. 42 
8. 48 
9. 70 
10. 76 
11. 95 
12. 99 
13. 101 
14. 103 
15. 109 
16. 112 
17. 124 
18. 133 
19. 139 
20. 146 
21 . 154 
22. 157 
23. 181 
24. 186 
25. 
26. 
27. 
28. 
29. 
30. 
31 . 
32. 
33. 
34. 
35. 
36. 

814-1 overlying NH3, Day a.xis 

Dilution NH3-N 
factor · 00655 · (m.g/L) 

St1ndanl CUNe 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

--·-
1 
1 
1 
1 
1 
1 
1 
1 
1 

---- i 
~ 1(1() 1.00 i 
, 1 J't 3.cici" I 

bl.I 6.00 
't.t 10.00 

n-i_A -• J ..... , 

.is"f __ _, 

'.--l 

11 
I l 

11- .. 

OD> '.:: ' I '. r. 

~ om mm~::tt:t:+:t:ttt::tt:l:+l:r· . ·t-"--r-+-H-i-1 

H-+H+++-++1-+_,_i-;+4.J<f-H-1-+1-H~ 

.,.., 

0000 
DOD '°' •OD IOD ...... ....-.. 

1 Reporting limit (mg/L) = 
I 

. Recovery(%)= 
Precision (RPO) = 

·2nd source(%)= 

: sar:n_p!e yolume (ml): 
;Dilution fact~~·-

.. ;, + 

IOD 1011> !Jiii 

0.1 

#VALUE! 
I #VALUE! 

'" #VALUE! 

0.50 
1 

! 
-· - isample Set Description·=·-

-; - iTeSt N-o.: 814-1 - - ·- - --
· 1- ,, _,, -- ·---

_ Te~! f!ay: O (10-26-10) 

I 
4 
I 

I 
I 
f 
I 
l 

.. ?~f!!cies: Hyalella 

Overlying ~ater 

- -+ j- ·-
· _ _]_~ - :A_na)yst: · 

I . Date analysed: '" i" - - -

Page lo15' of ~:, 

. . - - --1 

-1 

RSC 
11/23/2010 

3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Amn:i~nia-N in _ \rj~ter: Come_utation Worksheet 
_Sal icy~~!-:_ ~ethod (~_9.P #54~2) __ 

Result 
~-·· 

:Sample 
1--·-
I description 
Blank 
1.0 mg/L NH3-N Std. 

_; ~q _mgl~!'J~~~-~stci 
i6.0 mg/L NH3-N Std. 
: 10.0_ m] /L NH3.~N St~ ... 

__ .~. q mg/L spi~~ 
,3.q f!lQ/L spike d~pl. 

5.0 mg~L 2nd sour~e 

1. 3 
2. 9 
3. 21 
4. 30 
5. 32 
6. 38 
7. 42 
8. 48 
9. 70 
10. 76 
11 . 95 
12. 99 
13. 101 
14. 103 
15. 109 
16. 112 
17. 124 
18. 133 
19. 139 
20. 146 
21 . 154 
22. 157 
23. 181 
24. 186 
25. 
26. 
27. 
28. 
29. 
30. 
31 . 
32. 
33. 
34. 
35. 
36. 

814-1 overlying NH3, Day 28.xls 

Dilution 
factor 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I 
.NH3-N ' 

OD655 . (mg/L) 

0.100 1.00 ;· 
o.318 3.oa: 
0.661 6.00 i 

1.100 10.00 

0.329 
0.334 

0.557 

0.000 
0.000 
0.008 
0.000 
0.001 
0.000 

3.oo: 
3.04 

5.08 
-· ! 

ND j 
ND 1·-

ND 
ND 
Nb;-
ND. 
ND 
ND 
ND 
ND 
ND 
ND 

0.10 
ND 

.se.nd1rd Curw 

H-+-H+•-+ ~- .... "' '"""":'- + . .. r...,_,..,........ ........... 
o'°° -:.. jll! H- ' 

- ;i! ~ -1.. . ..."' • .,.. -+. i..........~t-+-H 
0200 H-+-f--W'l-H+H+H_-+-HIJ t f Ir · 11-.--H---O-H-H 

., .............................. , 
o~ li!ri::t!:t:l:tlill::ttl:UJLl.:tU:tt:t:i::t:!j:b 

om ,.., too 100 

'. Reporting li6iit (mg/l ) = i 

Recovery (%) = 
. Precision (f3Pp) = 
2nd source(%) = 

; Sa~ple yo_lume (ml): 
Dilution factor 

. . . 

1QCIJ 12Q:J 

0.1 

100.7 
-1 .51 ; 
101 .5 

0.50 

< 

. 0.000 
0.000 
0.005 
0.000 
0.005 
0.000 
0.011 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

ND 
ND 
ND 
ND 

Sample Set Description:· 
. . . it~~t No.: - 814-1 

Te~t Day: 28 (11-23-10) 
Species: Hya/e//a 

ND1 
ND ' j O'{erlying w ater 
ND 
ND1 I 

No;· __ J 
ND. ; 

l I 
- l. 

_Analys~: 
Date analysed: 

Page '!} of -=f3 

- t 

-· q;r 
RSC 
11/23/2010 

3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-~ in Water: Computation Worksheet 
Salicylate Method (SOP #5492) 

Resu!~ 
Sample 
description 

.Blank 
_ ;_1.0 rl2_g_IL_"!~~--"! ~!_d. 

;~.Q ~g/L NH3-N Std. 
16.0 mg/L NH3-N Std. 

_'. 19.0 "!lg/L NH3-N S!d. 
. -

_ }._o m_g_{~[>i~e 
;3.0 ~g~~ _spike dupJ. 

5.0 mg/L ?nd source 

1. 3 
2. 9 
3. 21 
4. 30 
5. 32 
6. 38 
7. 42 
8. 48 
9. 70 
10. 76 
11. 95 
12. 99 
13. 101 
14. 103 
15. 109 
16. 112 
17. 124 
18. 133 
19. 139 
20. 146 
21. 154 
22. 157 
23. 181 
24. 186 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 

-
35. 
36. 

814-1 overlying NH3, Day 28.xls 

Dilution NH3-N 
factor ; 00655 (mg/L) 

I ---- ' 
/JU 1.00: 

-r , 
.1rr 3.oo: 
. ~~6 I 

--- - -· 
6.00 

!,I 10.00 

")-vq 
·. -?-r~ 

. ..,,..~-, 
1 ' o.)\Ja) 

1 , ;ivi> 

1 .~a?' 
1 JJU 

1 :~ol 
1 • Ovll 
1 ...,~o 

1 . o~o 
1 • oc:i<"" 
1 . JI}(' 
1 • <)I) 

J{) u - -
1 

vii -

1 
1 \) j) J 

1 J.:.0 

1 , .jOO 

1 • Q 1.10 

1 • -..>u ,v 
1 ~ )Jll 
1 t 01111 
1 .c.W 
1 • iJ vb 
1 ,lob 

1 • J~\) 

'"" 

!! oeoo g 

OCllO ....,,_..........._.........,__,,. 

&Llndard Curv• 

C.O'J 200 400 SCIO aoo lOCIO 1:200 ..........-... 
-- --------·---

. Reporting limit (mg/L) = 0.1 

, Recovf:lry (0/o) = 
! Precision (RPO) = 

1 '.2nd source(%)= 

#VALUE! 
#VALUE! 
#VALUE! 

I 
r-- i Sample volume (ml): 

'. DiTUtion iacfor 

Sample Set Description: 
1
Test No.: 814-1 

0.50 
1 

Test Day: 28 (11-23-10) 
Species: Hyalella 

. 9verlying water 
I 

-t-

t-
_ Ar:ialyst: 

1 D(3t~ analysed: 
RSC 
11/23/2010 

Page ":fO of =J "b 3-1-05 



RAW DATA DIVIDER PAGE 
Test No. 814-1 

CHAIN-OF-CUSTODY RECORDS 



Ch ain of Custody Record & Laboratorv Analysis Reauest 
Laboratory Number: Test Parameters 

I I 

oate: 1 c I r:n tD 

\C~~~~ Project Name: Ga~co Oata Gaps 
Project Number: 000029-02 

Project Manager: Ryan Barth ~ 
Phone Number: 206.903.3334 

GI .s 
Shipment Method: Ill .. 

c: 
0 >. 0 IQ - Cl) 

Collection 
0 Cl) 

0 
IQ 
0 

Line Field Sample ID OatefTime Matrix z iii Comments/Preservation 

1 ~l)(:iS.-- o4~l1-IO\Ol~ j[')\1'3 \C> \~\lo ~ t )( N "1-~ l I 'i • • ,~";)' J.j 5 
2 "'C&S ~62.~ ... lo\o\4 11.;\,c.H I 0 () 81-'l 

' 'X 
~. ~.3 1£~ G 

3 ~~' ... ol~t~ -Loio\l.I IC>\<i< l x. ~- .3• I..{~ 
4 l"Di-::i~ .. o~~ ,, oto\L.l 1\02. I )l f:F.. ~3 t./6 "G 
5 ~~-Dlo~ -LCIOl~ \IL!\o I x. '!!"' ~.3 -I' 0 
6 ua_c_ .. 7_ ... ton,;4 l'.~$1: \ x ~ f.8 . -G Re.\.-tfl,vLLi' ~~~\e ~ ~ .. 
7 l14G>~2-loi11l4 l'-Nb l )( i;t, . :.~ ..,t/ (.; \ t 

B u~a ... 1- 101014 'I 1624 "V I v. ~ ie.:: -~' 3 :; Jr 
9 

10 

11 nJ .,._ 

12 ( "' n1; 

13 

14 

15 --Notes: 

Relinqµished By: Company: Anchor QEA, LLC Received By: 

lO l // D 
Dale/Time 

NA '::> Company: 

.P-'\._u.,A'"C~"'\. I~ ""'~ JIZ.ISS.~t --- - --- i 

IO-l.5°-10 1'2.1 S° 
Date/Time Signature/Printed Name [)atti/T1me 

Distribution: A copy will be mads for the laboratory end cllsnt. Ths Project file will retain lhs ouginaf_ Page 2- _ot--1-:._ 



Chain of Custodv Record & laboratorv Analvsis Request 
Laboratory Number: Test Parameters . 

Date: IOI tSllO 

\C~~~~ Project Name: Gas'co D'ata Gaps 
Project Number: 000029-02 

Project Manager: Rvan Barth I!! 
Phone Number: 206.903.3334 

cu 
.!: 

Shipment Method: Ill -c 
0 :>. 0 Ill .... Ill 

Collection 
0 Ill 

0 
Ill 
0 

Line Field Sample ID DatefTime Matrix z iii Comments/Preservation 

1 U-~S·~S<::r .... to101'2- 1ol 12. IC I~ cy,,p \ x "ll'J s rf ~35r~ 
nu..~ -·"3 gSc.1.,l otol '2-

. 
l I \0 I I"){ 7f. :f.'".:l,S9G 2 

3 'Df .. C.. ~14~ -10LD12.- l?.J.3 \ x # .33 '1C>G 
4 1'i..L~~~Gt- lb 1012- 1"3?£ I ,t. 1f .3.3 bl G 
5 lb~- 5\~-i - fo/oti. l'i51 I Ii d3358~ 
6 T':kf:. ~ l ~~ .. - Io lO ' 2.. "" fi:ill I ')( #".33S5G 
7 l)~~~ '2(o~- / 0101 ~ Hi/13 LO D~51. I )< #-:1,35t:.f; 
~ -iv<"J:.- ID) D\ 3 

. 
cit~:r 6 \ !)<. #.~-?i5L~G 

9 l~~-2 l ~_, /bl0\7.. lt>l'i l )(. l#..~-~5'f G 
10 "N-1S- l~S~-lotcr3 l\11- \ )<. # .::i ~.IJJ ~ 
11 ~ ... 11-- c;(-1 ... [ o l cl''> ,-i;~ I x #.~~5.;< G 
12 nl-b,, It.~ - LDlol~ 1311.7 \ x # -?i .~~;t?G 

13 ili~ ... bi~ -{o!ot~ \ ~S\:. I ><. !#;_ ~- ~ "'/ ~ r.; 
14 'Pb-~ - l'3 Sii..'1- I u \ o \~ t '-lt.fo I .,:_ rf3:85CJG 
15 D~ ..... ~~ ..... lo,~\3 ,, ILjl~ 'J \ )< ~~.3'"/J'G 

Notes: 

Company: ~ A 'b 
--'-'-'-'-- --- -j 

·frfl_kD 
Signature/Printed Name Dale/Time Signature/Printed Name Dalcfriro1e 

Distribution: A copy will be made for the laboratory and client. The Project file will retain /he original Page J _ ul '2... __ _ 
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APPENDIX IJI 

RAW DATA - REFERENCE TOXICANT TEST 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES} ~..,et;\:"< 

¢-~\~'7 .,.1,,'>).. 

Test No. 999-2105 Client: QC Test Investigator i -----
Test Type (rangefinding/definitive} Test Length (hr) 

-'----------------~ ----~ 
96 

Species Hyalella azteca 

STUDY MANAGEMENT 
Client: QC test 
Client's Study Monitor: QC test ----------------------------Testing Laboratory: Northwestern Aquatic Sciences 
Test Location: Newport Laboratory 
Laboratory's Study Personnel: ~ 

Proj. Man./Study Dir. G.J. lrissarri bl ----------------------------0 A Officer / L. K. Nemeth 

1. q,,f~t/f.7/lv:..:ifl5 2. ------------
3. 4. 

Test Beginning: -=---------~-=--------~ Test Ending: ___ /'_'-'_-J_0_-_,~_.._lv;;;;..· _u_u_·· __ _ !0-'2.b-10 0915 

TEST MATERIAL 
Description: Potassium Chloride Crystals - Lot No.: f'1sttt:l- O-::J~2~o 
NAS Sample No. 
Date of Collection: 
Date of Receipt: 
Temperature (deg C}: 
Dissolved oxygen (mg/L}: 
pH: 
Conductivity (umhos/cm): 
Hardness (mg/L): 
Alkalinity (mg/L): 
Salinity (ppt}: 
Total chlorine (mg/L}: 
Total ammonia-N (mg/L): 

DILUTION WATER 
Description: Moderately hard synthetic water 
Date of Preparation/Collection: ' o - 1 ".5 - 1 o 
Water Quality: Cond. (um hos/cm ): ___ 3_o-=s=------:::-S~al::--in-::it-y -:-(p-p-:-:t}"T-:'f -:::: ... ~ . .' ';': .. =-= .. . = .. :-. . -= ... ,":-:' .. :-:-,~~-p:--;H:---=7:-:,q;-;;-----

--'---'-----

Hardness (mg/Las CaC03): ___ iS __ ~--· ____ Alkalinity (mg/Las CaCQ3): -;:to 
Treatments: Aerated :?: 24 hrs 

TEST LOCATION 
Test conducted in (circle one): room 1 ~ trailer water bath other: ____ _ 
Randomization chart: 

0.(M,~ 0.12..5'" I o,2..S ¢ o.s 
0,'2..S rl> o.s 0,0'-~ O,fl.~ I 

Error codes: 1) Correction of handwriting error 
2) Written in wrong location; entry deleted 
3) Wrong date deleted; replaced with correct date 
4) Error found in measurement; measurement repeated Page 1 of _L_ Revised 12-5-01 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES) 

Test No. 999-2805 Client QC Test ______ __.;. _________ ~-- Investigator 

TEST ORGANISMS 
Species: Hyalella azteca Age: 1-~ bA'1SSize: 

----

-----

-----
Source: Chesapeake Cultures, Hayes, VA Date received: 1c.::-Z.1..-tt> 

Acclimation Data: 
Temp. Cond. DO Hardness Alkalinity Feeding Water 

Date (deg.C) pH umhos/cm (ma/U (ma/U (ma/U Amount descriotion changes 
lO· 22.-ID l98 1.; o/'l '2- >1s.o l'l I l~C IOiN.fP• '"1'T c... ¥1_ WMS- lie 

1c -1.1riC ".2."1..1 •J rr. I ·~20 "t.~ l~ tl O •• I( " 
tt: ·2-+1c l;J.,S l.'l 21"!1. ~.~ .,~ °W''O t• ti u 

i::.-2. 9-w '2.~2. (,./'1 '2.t '2. ~.i b' (..(\ " 
,, 

" 
i.:: • J..i;.-ic '2.:.l... 1 c ·1,1- •1C:W Cj,~ tio ¥0 ,, ,, -

Mean 'l-1, "-:S 1.'f '2.~ 4-> ct.S to I q4 
S.D. LI o.s 10~ ?>.I 'IS 55 
(N) t -

'.:) 5 5 5 s s 
Photoperiod during acclimation: 16:8, L:D 

TEST PROCEDURES AND CONDITIONS 
Test concentrations (50% series recommended): 1, 0.5, 0.25, 0.125, 0.063 0 g/L 

Test chamber: 250 ml glass beakers Test volume: 100 ml _...:._:_ _________ ~ 
Replicates/treatment: 2 Organisms/treatment: 20 (1 O/rep) 

-----''--------'-'---------~ 

Test water changes: None Aeration during test: None 
Feeding: 0.5 ml YTC suspension per beaker on days 0 and 2 

Duration: 24-hr, 48-h 96-hr 
Beaker placement: Strati ied randomization 

MISCELLANEOUS NOTES 

Test solution preparation: 
Working stock: Dissolve 0.5g KCI crystals in dilution water and dilute to 500 ml. 

Final cone.: 1.0 g/L. 

Test concentration KCI working stock Dilution water 

1a1q 1ml/200mQ 
Brought up to 

1 200 final volume of 
1c-1-"--1 o 0.5 100 200 ml with 

,..~~ 0.25 50 dilution water 
0.125 25 and distributed 
0.063 12.5 evenly between 

0 0 two replicates 

Page 2 of --3:_ Revised 12-5-01 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-___ _ 

Test No. 999-2805 Client 

Daya 10 h.lo/10) c,:.ii 
one. Temp. 

( g/L (de .C 
1. 1 
2. 0.5 
3. 0.25 
4. 0.125 
5. 0.063 2 ;? . L 

6. 0 

ACUTE TOXICITY TEST (ALL SPECIES) 

QC Test 

DAILY RECORD SHEET 

and. 
(umhos/em) 

Hardness 
(mg/L) 

All animals fed 0.5 ml YTC suspension. 

2. 
3. 0.25 
4. 0.125 
5. 0.063 
6. 0 

av £:,J 

Cone. Temp. 
( g/L ) (deg.C) pH 

1. 1 - -2. 0.5 '2,·;,4 'l.~ 
3. 0.25 2.~. 0 ·1.("~ 

4. 0.125 '2. "? '1 1,tij 
5. 0.063 '2-7. ·~ ':'I .'is 
6. 0 z.~.1- ·1.1 

one. emp. 
( g/L (deg.C) pH 

1. 1 
2. 0.5 
3. 0.25 
4. 0.125 
5. 0.063 
6. 0 

Mean 
SD 0;2. 

n l.:}. 

Cond. 
(um hos/cm) 

Cond. 
(um hos/cm) 

--
12. 1.. ... 1 
1' 5 I 
'5 '5 ') 
4-z.3 
-z.q9 

DO Hardness 
(ppm) (mg/L) ,.-- ·= -~ .· . -

~. :3 ·: ·:~ :•. : 

-:f . z... .. 
1.-; .,..~-.f ~r~ ::· · .,. . ·~·: 
1. 4 ,;.· ... ·)-::·.·~ . . ... :: 
1 .tt .. ·~ ··· ... ·~· .. . .. ···. 

.. ...... : . ,• 
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Alkalinity 
(mg/L 

Alkalinity 
(mg/L) 

.. 
~ : .... -. . . -.· ·' 

' .•. :_;, :;'..:;-,: .:;. 
. • .. .... ... .... 

.. ... · .. 
: .. ··1::..:.:_.f -~ .. 
'~~ .:!Ji:... .. ..-"· . .-
::·:.~::::· . 

.. .. .. •· ·. .. 

Survivors 
A B 
;o iu 
D (0 

to j{) 

i. O if> 
f D lo 
to iO 

Survivors 
A B 

~-r~ 

iD 

Survivors 
I A B 

r,;5 ¢ 
'!.ffo>) ·:z, (1 b') 

10 10 

t o l c) 

lo. Cf 
/O lO 

urvivors 
B 
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Chesapeake Cultures 
P.O. Box 507 Hayes, VA 23072 (804)693-4046 (804)694-4704 fax 

www .c-cultures.com 
gTOwfish@c-cultures.com 

N~S 

Shipment Information 

Species Hvr~- Le. (( ~ u+.o( u Date t ~ / 2c Ir 0 

Age A..) 2~ 3 c:f,l J a;..) ~),-(?r---:/t i - I. ~ ...._,.,., P.O. No. (rt./ IJ,,. c.. 

Quantity J S-o ~ -t' Invoice No. 7007 

Temperature ::rJ" ~ C Salinity ___ pH ?. 9S-

Biologist __ J_r __ ~_-...:==--=../ __ 

Please inspect shipment and report any problem immediately 



Acute 96-hr Toxicity Test-96 Hr Survival 
Start Date: 10/26/2010 09:15 Test ID: 999-2805 Sample ID: 
End Date: 10/30/2010 10:00 Lab ID: ORNAS-Northwestem Aquati Sample Type: 
Sample Date: 
Comments: 

D-Control 
0.063 
0.125 

0.25 
0.5 

1 

Conc-gm/L 
0-Control 

0.063 
0.125 

0.25 
0.5 

1 

Auxiliary Tests 

1 2 
1.0000 1.0000 
1.0000 0.9000 
1.0000 1.0000 
1.0000 0.9000 
0.4000 0.1000 
0.0000 0.0000 

Mean N-Mean 
1.0000 1.0000 
0.9500 0.9500 
1.0000 1.0000 
0.9500 0.9500 
0.2500 0.2500 
0.0000 0.0000 

Protocol: EPAF 91-EPA Freshwater Test Species: 

Transform: Arcsln Sguare Root 
Mean Min Max CV% N 
1.4120 1.4120 1.4120 0.000 2 
1.3305 1.2490 1.4120 8.661 2 
1.4120 1.4120 1.4120 0.000 2 
1.3305 1.2490 1.4120 8.661 2 
0.5032 0.3218 0.6847 51.002 2 
0.1588 0.1588 0.1588 0.000 2 

Statistic 
Normality of the data set cannot be confirmed 
Equality of variance cannot be confinned 

Trim level~ 
Trimmed Spearman-Karber 

95%CL 
0.0% 

REF-Ref Toxicant 
KCL-Potassium chloride 
HA-Hyalella azteca 

Number 
Resp 

0 
1 
0 
1 

15 
20 

Critical Skew 

5.0% 0.4061 
10.0% 0.4003 
20.0% 0.3918 

Auto-2.5% (cf.4.058) 

0.3492 
0.3414 
0.3335 
0.3459 

0.4723 
0.4692 
0.4603 
0.4760 

1.0 ...-------------.. 

0.9 

0.8 

0.7 

: 0.6 
c 
&. 0.5 
Ill 
~ 0.4 

0.3 

0.2 

0.1 

0.0 +..----..---.....,.....,~~t::::::;..:. ........... "'"T'"T~ 
0.01 0.1 

Dose gm/L 

Total 
Number 

20 
20 
20 
20 
20 
20 

Kurt 
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fAbG 5 Cr 1-

Reviewed by: __ 



Test: AT-Acute 96-hr Toxicity Test 
Species: HA-Hyalella azteca 
Sample ID: REF-Ref Toxicant 
Start Date: 10/26/2010 09:15 

Pos ID Rep Group 
1 1 D-Control 
2 2 D-Control 
3 1 0.063 
4 2 0.063 
5 1 0.125 
6 2 0.125 
7 1 0.250 
8 2 0.250 
9 1 0.500 
10 2 0.500 
11 1 1.000 
12 2 1.000 

Comments: 

Page 1 

Test ID: 999-2805 
Protocol: EPAF 91-EPA Freshwater 
Sample Type: KCL-Potassium chloride 

End Date: 10/30/2010 1C Lab ID: ORNAS-Northwestem Aquatic Sciences 

Start 24 Hr 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 8 
10 0 
10 0 

48 Hr 72 Hr 96 Hr 
10 10 
10 10 
10 10 
9 9 

10 10 
10 10 
10 10 
10 10 

5 4 
4 3 
0 0 
0 0 

ToxCalc 5.0 
PA'-E- "- oi= ~ 

10 
10 
10 
9 

10 
10 
10 
9 
4 
1 
0 
0 

Notes 

Reviewed by: __ 



Amphipod, Hyalella azteca, acute reference toxicant test 

CV%= 9.92 

05 

~ +2 SD 
0 045 
::i:: 
OI +1 SD 
c: 

0 04 
ll) Mean 0 
...J 

0 35 -1 SD 

-2 SD 
0.3 

Dates Values Mean -1 SD -2 SD +1 SD +2SD 
02/02/07 03800 0.3910 0.3522 0 .3134 0.4298 0 .4686 
08/17/07 0.4400 0.3910 0.3522 0.3134 0.4298 0.4686 
08/31/07 0.3600 0 .3910 0.3522 0.3134 0.4298 0.4686 
11/30/07 0 .4700 0.3910 0.3522 0 3134 0.4298 0.4686 
12/07/07 0.3800 0 .3910 0.3522 0.3134 0.4298 0.4686 
02/12/08 0.3800 0 .3910 0 .3522 0 .3134 0.4298 0.4686 
05/09/08 0.4200 0.3910 0.3522 0 .3134 0.4298 0.4686 
07/18/08 0.3700 0.3910 0.3522 0.3134 0 .4298 0.4686 
08/08/08 0.4400 0.3910 0.3522 0.3134 0.4298 0.4686 
09/30/08 0.3700 0.3910 0.3522 0.3134 0.4298 0.4686 
10/09/08 0.3800 0.3910 0.3522 0 .3134 0.4298 0.4686 
10/15/08 0.3700 0.3910 0.3522 0.3134 0.4298 0.4686 
01/30/09 0.4400 0.3910 0.3522 0.3134 0.4298 0.4686 
07/02/09 0.3400 0.3910 0.3522 0.3134 0.4298 0.4686 
07/17/09 0.4200 0.3910 0.3522 0.3134 0.4298 0.4686 
10/13/09 0.3400 0.3910 0.3522 0.3134 0.4298 0 .4686 
10/30/09 0.4400 0.3910 0.3522 0.3134 0.4298 0 .4686 
12/15/09 0.3700 0.3910 0.3522 0.3134 0.4298 0.4686 
03/16/10 0.3500 0.3910 0.3522 0.3134 0.4298 0.4686 
04/02/10 0.3600 0 .3910 0 .3522 0.3134 0.4298 0.4686 
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